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GIANT LAND REPTILES. 
By R. Lypexxer, B.A.Cantas. 


HE traveller from London to Hastings, by way of 
the South-Eastern Railway, on leaving the tall 
chalk hills of the North Downs, some short dis- 
tance to the north of Sevenoaks, enters suddenly 
on a more open district, known as the Weald of 

Kent and Sussex. This district presents many remarkable 
and, peculiar features, one of the most striking being the 
great prevalence of oak-trees in those parts having a 
clayey soil; and the traveller will not fail to notice that, 
in place of the chalk which he has just left, all the rocks 
of the district consist of alternations of beds of clay, sands, 
and sandstone. These peculiarities in the structure of the 
rocks continue the whole way to Hastings; and the tall 
cliffs of sandstone, on one of which are perched the ruins 
of the ancient castle, rising to the eastward of that town, 
and forming the most prominent features in the land- 
scape of the neighbourhood, are too well known to require 
further mention. The whole of this extensive series of 
rocks, which attains a vertical thickness of many hundred 
feet, and has been much worn away by atmospheric 
action, and also thrown into a series of folds, is con- 


siderably older than the chalk, from which it is separated | 
| These teeth have peculiarly flattened crowns, with well- 


by the beds known as the Upper Greensand, Gault, 
and Lower Greensand, and is collectively known as the 
Wealden series, or formation. Instead of having been 
formed, like the overlying chalk and other deposits, at the 
bottom of an ancient sea, the whole of the Wealden beds 
are of purely fresh-water origin—a circumstance abundantly 
proved by the fossils found in the beds themselves, which 





comprise fresh-water shells, and the remains of land plants 
and land animals, to the total exclusion of all marine 
organisms. It is, indeed, probable that the area of the 
Wealden strata, which originally extended from Kent to 
the Isle of Wight, once formed the delta of a mighty 
river, flowing into the North Sea, and draining a very 
considerable portion of Northern Europe, during that 
period of the Secondary epoch of the geological scale 
immediately preceding the one in which the greensand 
and chalk were deposited. 

Apart from its many other points of interest to the 
geologist, as well as those which it presents to the botanist 
and the archeologist, the Wealden area has an especial and 
unique claim on the attention of the paleontologist. It was, 
indeed, mainly from the huge fossil bones obtained during 
the earlier decades of the present century from these 
deposits, by the late Dr. Gideon A. Mantell, of Lewes 
(whose perseverance in the collection and description of 
these remains during the hard-earned leisure of a laborious 
medical practice cannot be too highly praised), that our 
first definite knowledge was acquired of that wonderful 
group of extinct land “reptiles forming the subject of the 
present article. These creatures, for which Sir Richard 
Owen has proposed the name of Dinosaurs (Gr. deinos, 
terrible, and sauros, a lizard), were certainly worthy of 
their name, for it is impossible 
to conceive more appalling mon- 
sters than those which we propose 
to briefly notice. 

The labours of Dr. Mantell 
were mainly devoted to the 
Wealden rocks near the village 
of Cuckfield, in the neighbour- 
hood of Brighton, where this 
enthusiastic worker obtained a 
great number of bones of teeth, 
which are now preserved as some 
of the most valued treasures of 
the British Natural History 
Museum. These specimens, im- 
perfect though many of them were, 
enabled their discoverer to affirm 
that the old delta of the Weald 
was once inhabited by several kinds 
of extinct reptiles, all of which 
were totally unlike any existing forms, and some of which 
vastly exceeded in size any land animals now living upon 
the earth. By patient research Mantell was enabled to 
arrive at a fair approximation of the general form of the 
skeleton of some of these strange and uncouth inhabitants 
of a former world; but from the fragmentary condition 
of the remains of other species, and the extreme pecu- 
liarity of their structure (as now known by entire speci- 
mens), he never even dreamt what weird creatures he had 
been the means of first bringing to the notice of the 
scientific world of his time. 

One of the first, and at the same time one of the 
strangest, of these Giant Reptiles discovered by Mantell, 
was first definitely determined from the evidence of the 
detached teeth, which are of not uncommon occurrence in 
some of the Wealden beds, and one of which is shown of 
the natural size in the accompanying woodcut (Fig. 1). 





Fig. 1.—OvuTrerR SIDE oF 
THE Crown OF a TootH 
OF THE IGUANODON. 


marked flutings on the outer surface, and with serrated 
lateral edges. In many of them the tops of the crowns 
are found to be worn quite flat by mutual abrasion ; and it 
then became evident that these teeth indicated a reptile 
of herbivorous habits, which was also of gigantic size. 
From the somewhat distant resemblance presented by the 
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teeth to the very much smaller ones of an American 
lizard known as the Iguana, Dr. Mantell proposed to call 
the huge Wealden monster the Iguana-toothed Reptile, or, 
technically, the Iguanodon. In the course of time 
numerous more or less nearly entire bones of this creature 


were obtained, when it was found that the thigh-bone of 


some specimens considerably exceeded a yard in length. 
This at once gave a clue to the enormous bulk of these 
reptiles, since the corresponding bone of the largest 
existing crocodile scarcely exceeds a foot in length. 
Finally, it was estimated that the Iguanodon was a 
creature about 80 feet in length, with a body as large as 
that of an elephant, and that it walked on all four feet 
like a crocodile. Accordingly, many years ago a restora- 
tion of the Iguanodon was set up in the gardens of the 
Crystal Palace, when the creature was modelled some- 
what after the fashion of a large-bodied and short-tailed 
crocodile. After Mantell’s death other earnest investigators 
occupied themselves with the structure of the skeleton of 
this creature, and finally arrived at the unexpected con- 
clusion that in many respects—more especially as regards 
the structure of the haunch-bones and limbs—the skeleton 
made a very curious approximation to that of birds, and 
was quite unlike that of living reptiles. 

As we all know, all things come to those who wait, and 
the above conclusions were triumphantly supported by the 
discovery, some few years ago in the Wealden deposits of 
Belgium, of a number of nearly perfect, although much 
crushed, skeletons of the Iguanodon. These wonderful 
discoveries enabled the Belgian naturalists to mount two 
entire skeletons in the Brussels Museum, in the court- 
yard of which they now stand as the most marvellous 
restorations of extinct animals of the Secondary epoch yet 
known in Europe. Fig. 2 gives a greatly reduced 
representation of the larger of these two skeletons, of 
which the total length is about 83 feet. It will be seen 
from this figure that the creature habitually walked on its 
hind legs, doubtless partly supported by its powerful tail, 
in a bird-like attitude. The fore limbs were considerably 
shorter than the hind ones ; and the hands were extremely 
powerful, and probably served to assist the creature in 
bringing to its mouth the leaves and fruits upon which 
we may assume it subsisted. There was a long series of 
teeth, similar to the one represented in Fig. 1, on the sides 
of both jaws; but the muzzle was quite toothless, and 
may perhaps have been sheathed in horn, like the beak of 
turtles. The extreme shortness of the fore limbs is of 
itself sufficient to indicate that the Iguanodons really 
walked on their hind legs like birds; but if we require 
further evidence on this point it is ready to our hand. 
Thus in the Wealden sandstones of Hastings there have 
been found numerous series of impressions of huge three- 
toed hind feet, which correspond exactly in size with the 
three-toed feet of the Iguanodon ; and, since there are no 
impressions of the smaller fore feet among these tracks, 
the bipedal gait of the Iguanodon is again proved from an 
independent line of evidence. The three toes of the 
Iguanodon, it may be observed, were terminated by broad 
and flattened bones more like hoofs than claws, thus again 
indicating the herbivorous nature of these reptiles. 

The description of the details in which the skeleton of 
the Iguanodon approximates to that of birds would involve 
too many abstruse anatomical points to be given in these 
pages. It may be observed, however, that all the bones 
of the limbs were hollow, as in birds, while those of all 
living reptiles are solid. Then the two long and rod-like 
bones descending from the haunches behind the thigh- 
bone are essentially bird-like in form and position, and 
differ totally from the corresponding bones of crocodiles 











and lizards. Again, the reduction of the number of hind 
toes to three, and the close relationship of the upper bones 
of the ankle to those of the leg are strong points of resem- 
blance to birds. It is true, indeed, that in birds the three 
parallel long bones of the foot found immediately below 
the ankle in the Iguanodon are fused into a single bone, 
while the ankle-bones are respectively united with the 
latter and the bones of the leg; but in a fossil reptile from 
the chalk of the United States, which may be regarded as 
a distant cousin of our Iguanodon, the arrangement of 
these bones is so like that obtaining in birds that the 
difference is merely one of the degree to which specialisa- 
tion (as naturalists call these peculiar modifications from 
the ordinary type) has been carried. 

Indeed, to those who believe in the evolution of organized 
nature (and there are very few competent to express 
an opinion on the subject who do not hold this belief), it 
now appears to be quite evident that birds have originally 





Fic. 2.—RESTORATION OF THE SKELETON OF THE IGUANODON. 
About 7, the natural size. 


taken their origin from some kind of extinct reptile more 
or less closely allied to the ancestors of the Iguanodon. 

From the absence of any trace of bony plates, like those 
found in the skin of living crocodiles, accompanying the 
skeletons of the Iguanodon, we may safely infer that these 
creatures had an entirely naked skin. In regard to their 
food, we know that palms and cycads grew abundantly in 
England during the Wealden period, and it is hence 
highly probable that the fruits of these plants formed a 
considerable part of the nutriment of these ancient 
reptiles. 

The sight of a herd of these giant Iguanodons, many of 
which stood over 20 feet in height, stalking on their hind 
limbs among the old Wealden forests and overtopping 
many of its trees, must have been a spectacle in compari- 
son to which a drove of elephants in an Indian jungle 
would be scarcely worth a moment’s attention. 

A totally different type of Giant Land Reptile from the 
Sussex Wealden was first indicated to Mantell by a huge 
bone of the upper arm, or humerus as it is anatomically 
termed. This stupendous bone, which is now in the 
British Museum, has a length of upwards of fifty-four 
inches ; it approximates in form to the corresponding bone 
of the crocodiles, being solid throughout, and is thus 
totally different from the very much smaller arm-bone of 
the Iguanodon. As being the largest form with which he 
was acquainted, Mantell proposed to call the reptile repre- 
sented by this bone the Pelorosaur, from the Greek pelovos, 
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vast, and sauros, a lizard. For a long period little or 
nothing more was known of the structure of this huge 
creature, but at length specimens were obtained from the 
Wealden of the Isle of Wight which indicated the nature 
of its teeth and various parts of its skeleton ; while valu- 
able information was also afforded by specimens obtained 
from the Kimeridge and Oxford clays, which underlie the 
Wealden beds. It is true, indeed, that the specimens from 
the Isle of Wight have been described under a different 
name from those from Sussex, but they differ only in 


minute points of detail. The tooth shown in woodcut 8 


is that of the Isle of Wight reptile, to which the name of | 


Hoplosaur (armed lizard) has been applied. It will be 
seen that this type of tooth is quite different from that of 
the Iguanodon, the outer surface of the crown being convex, 
without flutings, and with smooth edges; while the inner 
surface is concave, and spoon-like. Specimens of similar 
teeth from the Sussex Wealden, which evidently belong to 
the Pelorosaur, are much larger than 
the figured tooth. The structure of 
the haunch-bones of these creatures is 
quite different from that of the Iguano- 
don, and more like that of the croco- 
diles, so that it is perfectly evident 
that they exhibited no especial bird- 
like affinities. These reptiles may, 
indeed, be more correctly compared 
with crocodiles, which they resembled 
in walking on all four feet ; although 
in many points of their organization 
they were allied to the Iguanodon, and 
thus indicate how the latter has pro- 
bably been derived from reptiles more 
closely resembling crocodiles. 

The teeth of the Hoplosaur, al- 
though so unlike those of the Iguano- 
don, likewise indicate that their owners 
were of herbivorous habits. The gigan- 
tic bulk of these creatures is indicated 
not only by the arm-bone mentioned 
above, but also by another arm-bone 
obtained from the Kimeridge clay, 
which measures 57 inches in length, 
as well as by the thigh-bone of the 
allied Cetiosaur (whale-lizard) from 
the still older Stonesfield slate of 
Oxfordshire, which is upwards of 64 
inches in length. The latter dimen- 
sions—stupendous as they are—are, however, exceeded 
by another thigh-bone from the United States, which 
actually measures upwards of 74 inches, or 6 feet 2 
inches. The owner of this enormous bone has been appro- 
priately named the Atlantosaur, and appears to have been 
the largest land animal yet known, alongside of which a full- 
grown elephant would be a mere pigmy. The total length 
of another nearly related but smaller American species 
is, indeed, estimated to have been as much as 80 feet. 

Another peculiarity of these reptiles, which must not 
be passed over, occurs in the joints of the backbone, or 
vertebre. In creatures of such enormous bulk, if the 
vertebra were solid their weight would probably be an 
impediment to the free movements of the body; and we 
accordingly find that these vertebre were excavated into 
hollow chambers. A similar feature is known elsewhere 
only in birds, where these chambers are filled with air. 
We must not, however, omit to mention that similar 
chambers occur in the vertebre of the smaller members 
of the group under consideration. 
(To be continued.) 
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THE BED-BUG.—II. 
By E. A. Butter. 
FEW words are necessary to complete our picture of 
the bed-bug’s head, for we have yet to speak of 


the antenne and eyes. The former (Fig. 5) pro- 

ceed from the upper surface of that part of the 

head which lies between the eyes and the base of 
the rostrum, and are remarkable for the small number of 
their joints, four only being discernible ; the basal joint is 
small and stout, but the other three long, and, except the 
second, very slender, much finer, in fact, than a human 
hair. In the fewness and length of the joints of the 
antenne, the bed-bug is quite in accord with the rest of 
the members of the division of Hemiptera to which it 
belongs, viz. the Heteroptera. One usually thinks of 
antenne as composed of a great number of short joints, 
and such an idea would be correct for the vast majority of 
insects, but not for the Heteroptera, in which sub-order 
alone we find antenne composed of a small number of 
long joints. Like all the rest of the body, the bug’s 


| antenne are clothed with hairs, which are, no doubt, 








more or less sensory in function ; those on the basal joints 
are much coarser and more thickly set than those towards 
the tip. The last joint, as will be observed from the 
figure, is slightly clubbed at the end, and is probably the 
most highly sensitive part. 

The eyes are black and very prominent, appearing as 
two masses like little blackberries at the sides of the head, 
reminding one of the corresponding organs in certain 
small ant-like beetles (Pselaphid~) which inhabit moss, or 
lurk under stones. The bed-bug is somewhat exceptional 
amongst Hemiptera in not possessing, in addition to its 
compound eyes, the small simple ones called ‘ ocelli.” 


Fig. 5.—ANTENNA OF Bep-Bua. 





Fig. 6.—Proruorax oF Bep-Bug. 
A, head; s, scutellum. 


Two such are usually to be found, in this order, between 
the compound eyes, but our present insect is destitute of 
them. 

The thorax, or, as we ought rather to say, the prothorax 
(Fig. 6) is curiously shaped, being much wider than long, 
and having broad leaf-like expansions of its chitinous 
covering at its sides ; these run forward by the side of the 
head almost as far as the eyes, and so form a notch into 
which the head loosely fits, and whereby its sideward 
motion is considerably restricted, as if by a stiff collar. 
A similar peculiarity, viz. the winged margin to the 
thorax, will be familiar to microscopists as occurring in 
the little lattice-winged insects called ‘‘ thistle-bugs”’ 
(Monanthia cardui), which are found abundantly on thistle- 
heads, and are often mounted whole as opaque objects for 
the microscope, under the name of Tingis. The other 
two segments which go to make up the complete thorax 
are not very easy to trace above, though evident enough 
beneath. The only part that appears prominently is a 
central triangular plate of the mesothorax, called the 
scutellum. On each side of this we see the fore-wings, 
which are in a very rudimentary condition, and, for- 
tunately for our comfort and peace of mind, quite useless 
for flight. 

In these little scale-like appendages can still be recog- 











nised, though in a greatly abbreviated form, one of the 
essential elements of the hemipterous wing, and it will be 
necessary here to consider the general plan of the com- 
plete wing, if we are to understand the ridiculously 
reduced and utterly inefficacious scraps which the bed-bug 
retains, perhaps as the relics of a former superabundance. 
In hemipterous insects generally, then, the fore-wings, or 
rather elytra, are so constructed that some of the prin- 
cipal nervures divide them very distinctly into separate 
areas, at the junctions of which the wing can be angu- 
larly bent downwards; the degree to which this is the 
case varies in different species, and we will take one of 
the commonest insects we possess as illustrating a very 
usual type, and one of considerable complexity. During 
the summer months there may be found in profusion on 

many wayside weeds, as well as 


ce « on plants in gardens, a bright 

( at Pe green insect, a little over } inch 

a> XY __-— long, which by an inspection of 
=< 


—_——~ —~_-~“4 its mouth, or by its odour, may 
- be easily recognised as a mem- 
- 7.—Lert ELYTRON OF her of the order Hemiptera. 
ALOCORIS BIPUNCTATUS, . ° ° 
a, corium; , clavus; c, ts name is Calocoris bipunctatus, 
cuneus ; d, membrane. and it is an active four-winged 
creature, which readily takes 
to flight; a few specimens may easily be secured in a 
pill-box, and thence transferred to a killing bottle. After 
death, the fore-wings may be easily detached and mounted 
on white cardboard, when they will be ready for examina- 
tion with a lens. 

Fig. 7 shows one of the elytra of this insect; the basal 
part is rather stiff and horny, and brightly coloured with 
green or orange; the tip is of much more delicate texture, 
being quite thin, flexible, and transparent, and devoid of 
bright colour. This difference of texture in the two parts 

‘ ' of the wing, which is a very constant 

4 ‘* character, is the foundation for the 

I\7 name Hemiptera, i.e. ‘* half-wings,”’ 

. \ 
boop 






* as well as for that of Heteroptera, 
s te. ‘dissimilar wings.”’ The horny 
basal part consists of two areas 
divided by a flexible junction; the 
outer one, a four-sided piece, with 
. two long and two short sides, being 
called the coriwn, and the inner, a 


i, roughly triangular piece, the clavus. 
a At the margin of the corium furthest 


Fic. 8. —Crosep from the body is a small triangular 
EnytTra or Catocoris or wedge-shaped area, almost as stout 
BIPUNCTATUS. as the corium itself, but distinctly 

a,corium;},clavus; divided both from it and from the 
oA euneus; d, mem- more remote part; it is called the 
rane; e, scutellum; ; : 
f, prothorax. cuneus, The rest of the wing, consti- 
The right membrane tuting the whole of the tip, is quite 

overlaps the left. flexible and is spoken of as the mem- 
brane. When the elytra are closed 
(Fig. 8), the shortest sides of the two triangular clavi 
exactly meet on the back below the apex of the scutellum, 
while the inner edges abut on its sloping sides. The 
membranes, however, overlap one another, and the elytra 
then extend at least as far as the end of the body, not 
unfrequently projecting a little beyond it. 
Such is one of the commonest types of fore-wing in the 
















KNOWLEDGE. 





Hemiptera ; but it is a peculiar fact that in this particular | 


order the different areas of the wing seem possessed of | 


varying degrees of stability, so to speak, and nothing is 
more common than for one or more of these parts either 
to be very much reduced in size or to remain altogether 
undeveloped, not as a mere accident in some one unfortu- 


| development is attained, all the parts being present in their 


nate individual, which may take place in any order, but as 





a permanent arrangement for the whole species. The 
membrane is the first part to be affected, and in many 
species it either disappears entirely or is reduced to a mere 
narrow border on the harder part of the wing. The 
cuneus is in many cases omitted altogether, and in the so- 
called apterous forms, of which the bed-bug is one, both 
the clavus and corium may be reduced to an indefinite 
extent. Now, in the bed-bug there is only one scale-like 
piece on each side without subdivisions ; this is a rudi- 
mentary corium; clavus, cuneus, membrane, are all 
absent. The elytron, thus abbreviated, is a somewhat 
oval, reddish brown object (Fig. 9), very deeply punctured, 
i.e. covered with rounded pits, not perforations, which are 
technically called punctures. Similar punctures cover the 
whole body, except where the segments overlap, in which 
places the surface is smooth and polished, whereby friction 
is lessened; the punctures on the elytra are, however, 
larger than elsewhere, and each gives origin to a hair. 

The hind-wings of the Hemiptera are as unstable as the 
fore-wings, and very generally, if the latter are abbreviated, 
the former are entirely absent. When present, they con- 
sist of an extremely delicate membranous expansion sup- 
ported on a few nervures; they may be seen in one of 
their most beautiful forms in such insects as the Water 





Fic, 9.—Lert ELYTRON Fig. 10.—UnprERSIDE OF THORAX OF 
or Bep-Bue. Bep-Buc. 1, tip of rostrum; ¢, ¢,, ¢,), 
coxx of Ist, 2nd, and 3rd pairs of legs ; 

1 1,, ,/ [st, 2nd, and 3rd pairs of legs ; 

s, flap under which the scent of glands lie. 


Boatman (Notonecta glauca), or in the water-bugs called 
Corixe. The bed-bug has no hind-wings at all. 

But there is a further puzzling peculiarity connected 
with the wings of the Hemiptera that is worthy of thought- 
ful consideration. Those species in which the wings are 
usually more or less imperfectly developed, occasionally 
yield individual specimens in which the full degree of 


proper proportions. Such cases are usually rare, some- 
times extremely so, and the causes which produce the fully 
matured forms still await discovery. Take, for example, a 
very common insect, the so-called Ditch Skater, or Water 
Cricket (Velia currens). Everyone will remember to have 
seen this creature living gregariously on the surface of 
ponds or streams, skating about in lively fashion, like a 
company of spiders enjoying an aquatic picnic. Almost 
always this insect is entirely destitute of wings, showing 
not even the merest rudiments of them. And yet, very 
occasionally, amongst a crowd of specimens, all of the 
ordinary form, there may be detected an individual with 
fully formed elytra and wings, and therefore capable of 
flight. But the occurrence is a most exceptional one, and 
the discovery of a fully developed Velia always marks a red- 
letter day in the diary of an hemipterist. And the same 
thing holds good of the majority of those bugs which as a 
rule have undeveloped wings. 

Now, as our domestic pest is one amongst the number 
of these unfinished forms, the question arises whether it 
ever assumes the fully winged condition, and if so, what 
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it looks like then, and what its powers of flight may be. 
That such a disgusting insect should add to its resources 
the power of flight, whereby it might become increasingly 
annoying by settling on the bodies of respectable citizens 
as they walk the streets, and by regarding every open 
window in even well-to-do neighbourhoods as an invitation 
to enter, would immensely increase the loathing with 
which it is now regarded in respectable society, and it is a 
comfort to know that no record exists of winged bed-bugs 
having ever been met with in this country. There have 
been reports that such specimens have be ~ seen some- 
where in the East, but there appears to be no authentic 
record of any such occurrence; still, it is well to bear in 
mind that such a thing is a possibility, though most likely 
an exceedingly remote one. If wings were present, there 
would probably be no cuneus to the elytra. 

The acquisition of wings by insects that are usually 
unwinged, of course greatly facilitates the spread of the 
species, which would otherwise have to trust, for extend- 
ing the area of their distribution, to their own legs, or to 
conveyance upon or by means of some other animal 
gifted with superior powers of locomotion. As the bed- 
bug, however, has chosen to attach itself to the most 
migratory animal in the world, and gains all the advan- 
tage of man’s artificial as well as natural means of loco- 
motion, it would seem that a winged form is not a matter 
of such prime importance to it as to wild species that do 
not possess these extra advantages, and therefore the mere 
fact of the bed-bug’s parasitism probably militates against 
its occurrence as a fully-developed insect. 

There is not much externally to distinguish the sexes ; 
in both the abdomen is broad and flat, but that of the 
male is rather the smaller and narrower of the two, and 
there are differences in the form of the terminal seg- 
ments. In most of the field-bugs the abdomen is rather 
widely bordered on each side by a flat margin, distinctly 
marked off from the rest of the body. In the bed-bug, 
however, this margin, which is called the connexirum, is 
reduced to an exceedingly narrow line, and is scarcely 
perceptible. 

Turning the bug over on its back, we now proceed to 
examine the underside. The chief point to be noticed 
here is the position and attachment of the legs. They 
are all let into hollows in the thorax, as usual, by the 
coxe (Fig. 10). The coxe of the first pair are almost 
close together, there being only room for the tip of the 
rostrum between them, but the other two pairs are sepa- 
rated by a considerable interval, and the space between 
them is occupied by a raised surface covering the glands 
by which the volatile fluid is secreted which imparts to 
the insects the disagreeable odour they are noted for. The 
glands open by a very fine aperture situated beneath a 
kind of flap, which runs from the mesothorax down be- 
tween the cox of the hind legs. 

In the possession of these odoriferous glands the bed- 
bug is by no means exceptional; it is one of the usual 
characteristics of the order, and the odour of some of the 
larger wild species is far more powerful, though of the 
same class. The liquid secreted is a colourless oily sub- 
stance, and it would appear to be continually being given 
off during life. Its smell is of a compound nature, and 
a keen-scented person will detect, under-lying the more 
disagreeable elements, the scent of a freshly-cut cucumber. 
That the disagreeable character of the bed-bug’s secretion 
is not due to the animal nature of its food appears from 
the fact that a precisely similar odour is exhaled by those 
species that subsist on vegetable juices. In some wild 
species the fluid seems to be of a different constitution, as 
it is quite pleasantly fragrant; Coranus subapterus, for ex- 
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ample, a grey species which is found running on the 
ground in heathy and sandy places, exhales, when handled, 
a perfume which has been compared to that of jargonelle 
pears. But of whatever nature the scent may be, it is no 
doubt protective in function, and the insects are by its 
presence rendered nauseous and distasteful to birds and 
other enemies. The bed-bug does not seem, however, as 
it is now circumstanced, to derive much protection from 
its odour, for, apart from its presence being thus plainly 
advertised to man, the common cockroach will, notwith- 
standing the smell, devour it with avidity ; and no doubt 
tragedies of this kind are of nightly occurrence in the 
slums of seaport towns, where both of these intruders have 
taken up their quarters and multiplied till their armies 
have amounted to tens of thousands. Here, then, is a 
good word for the cockroach, although it may fairly be 
questioned whether the remedy is not almost as bad as 


the disease. 
(To be continued. ) 








VILLAGE COMMUNITIES.* 
By Canon Isaac Taytor, Litt.D., LL.D. 

UR knowledge of primitive civilization is derived 
largely from the study of survivals. Survivals 
may be defined as anomalous traditional usages, 
seemingly meaningless or useless, which originated 
in some state of things which has passed away, 

but which by the force of custom have continued to exist. 
That the Queen still gives her assent to Acts of Parlia- 
ment in a formula couched in Norman French is, for 
instance, a survival from the time when the sovereign of 
England was a Norman Duke, unable to speak English. 
A judge’s wig is a survival of the long hair which came 
into fashion at the Restoration ; and the black patch on 
the crown, with its white fringe, is a survival of the black 
skull cap that was worn over the coif of white silk or 
linen which formed the head-dress of the serjeants-at-law 
from whom the judges were selected. The procurations 
paid to an archdeacon are a money composition in lieu of 
his ancient right of quartering himself and his attendant 
horsemen on the parochial clergy during his visitations. 
Fee-farm rents, as they are called, are in many cases 
survivals of payments for services no longer rendered. 
The writer pays a fee-farm rent of 5s. 4d., which repre- 
sents a composition for a certain number of thraves or 


| sheaves of corn, which his predecessors in title rendered to 


the abbot of Beverley, for his services in “ correcting the 
villans”’ of a certain parish who might avail themselves 
of the privilege of sanctuary which was conferred by 
Athelstan on the monks. 

The unchronicled history of our English villages is 
largely to be recovered from the study of such anomalous 
survivals. Sir Henry Maine and Mr. Seebohm in this 
country, Von Maurer and Professor Nasse in Germany, 
have led the way in such researches, and Mr. Gomme has 
proved himself a diligent disciple of these masters of the 
science. Ten years ago, in his book on Primitive Folk 
Moots, he collected a number of cases of survivals of 
local self-government as exercised in open-air shire- 
moots, hundred-moots, and manorial courts; and more 
recently, in his Literature of Local Institutions, he has 
compiled a useful bibliography of the subject. The 
editor of the Contemporary Science Series has there- 

* The Village Community : with special reference to the Origin and 
Form of its Survivals in Britain. By G. L.Gomme. [Contemporary 
Science Series.] London: Walter Scott, 1890. 
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fore been fully justified in entrusting the volume on 
Village Communities to an expert who has earned for 
himself a title to respectful audience. 

It may be said at once that Mr. Gomme’s book is full of 
curious and interesting matter, diligently gleaned from 
sources often obscure, and sometimes inaccessible to 
ordinary students. Unreserved commendation may be 
given to several of the chapters, especially those dealing 
with archaic customs relating to allotments of land in 
common fields, to co-operative tillage, the rights of com- 
moners, and the gradual transformation of communal 
rights into freehold or copyhold tenures. Theaccount of cer- 
tain municipal customs in London, and of the punishment 
of offences against customary law, are also valuable and 
interesting. So, too, is the explanation of the duplicate 
municipal jurisdiction which prevailed at Rochester, the 


extramural community at Boley Hill being probably of 


Danish origin, and governed by its own laws and officers, 
subordinate to the rule of the intramural Saxon community. 
Mr. Gomme omits, however, the still more striking case 
of Exeter, where Mr. Kerslake has succeeded in delimita- 
ting the boundaries of the Celtic and Saxon communities 
which dwelt side by side within the walls. 

So long as Mr. Gomme confines himself to matters as 
to which he is acknowledged to be an expert, we may 
follow him with confidence. But when he attempts to 
fulfil the promise given on his title-page, of dealing with 
the ‘‘ origin”’ of village communities, he is entangled by 
ethnological and anthropological problems with which he 
is less competent to deal. He defines it as ‘‘ the special 
object of the present inquiry to establish, if possible, that 
the pre-Celtic inhabitants of this island must have lent 
their aid in the fashioning of British institutions’”’ 
(p. 295). This being “ the special object” of his book, by 
his success or failure in this attempt the book must be 


judged ; and the verdict must reluctantly be pronounced 


that the attempt has altogether failed. Mr. Gomme 
believes that our village communities are to be traced to 
what he calls an ‘ Iberic”’ origin. But he adduces no 
evidence as to the nature of Iberic institutions in the 
lands where, if anywhere, they may have survived—in 
Corsica, Sardinia, Spain, Auvergne, Southern Italy, or 
among the Basques and the Kabyles. Instead of this he 
goes for his type of ‘Iberic”’ institutions to the non- 
Aryan hill tribes of India, who have never been supposed, 
even by the wildest of ethnologists, to have any connection 
with the Iberians. 

In endeavouring to discriminate between what he calls 
the Aryan and the pre-Aryan institutions of Britain, Mr. 
Gomme refers continually to the Indian communities, but 
he does not describe or discuss the Russian mir, which 
presents, even in our own day, an almost perfect example 
of the unchanged village community whose institutions 
he is striving to deduce from Indian parallels and obscure 
E:nglish survivals. He actually quotes from Sir Henry 
Maine the statement that these Russian communities have 
survived in a more archaic state than those of India (p. 262), 
but he inexcusably excuses himself from investigating them 
on the ground that, owing to the limits of his work, “ there 
has been no opportunity of examing the village commu- 
nity as it survives in the Russian mir” (p.295). Avoiding 
the ground on which he might have trod firmly, namely, 
a comparison between the village institutions of the 
Basques and other Iberian peoples on the one hand, and 
those of Russia on the other, he goes off on a Quixotic 
endeavour to establish analogies between the non-Aryan 
village life of India, Borneo, Fiji, and South Africa, and 
what he conceives to be survivals of the pre-Aryan institu- 
tions of England. 
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He shows reasons for believing that in our own village 
institutions we may detect traces of the existence, side by 
side, of a conquering race and a subject race. The con- 
quering race he identifies with the Aryan invaders, and the 
subject race with neolithic tribes of Iberian or Silurian 
blood. The whole of this argument is vitiated by two 
fundamental fallacies, from which a more intimate ac- 
quaintance with recent ethnologic and anthropologic 
investigations would have saved him. In the first place 
he takes for granted the now exploded doctrine that Aryan 
blood is co-extensive with Aryan speech, and therefore 
that both Celts and Teutons are alike Aryans by race, 
whereas few anthropologists would now admit that the 
dolichocephalic Teutons could have belonged to the same 
race as the brachycephalic Celts. Before drawing any 
comparison between the institutions of India and England, 
it is necessary to determine whether the Indian Aryans 
are cognate with the Celts or the Teutons. Cognate with 
both they cannot be. In fact, almost all the anomalies 
which Mr. Gomme refers to the contact of Aryans and 
Iberians on our shores may be explained as being due to 
contact between Celts and Teutons. 

Mr. Gomme’s second fallacy is the identification of the 
pre-Aryan races with the neolithic people; whereas it may 
now be regarded as established that the Aryan invaders 
were themselves in the neolithic stage of culture when 
they reached our shores. Mr. Gomme’s neolithic Iberians 
turn out, therefore, to be merely Celts still in the neolithic 
stage. Not only were the early Aryan occupants of Europe 
a pastoral neolithic people, but it is also certain that the 
Aryan invaders of India were merely pastoral nomads who 
had not reached the settled agricultural stage. The 
undivided Aryans must have separated before they had 
learned the use of metals, and before they settled in vil- 
lages or had framed the laws and customs regulating 
tillage, which are needed in agricultural communities. 
Hence all parallels between the Aryan agriculture and 
the Aryan village institutions in India and in England 
are necessarily fallacious. Both must have grown up at 
a time subsequent to the pastoral stage, during which 
the separation of the Aryan races must have taken 
place. 

Mr. Gomme not only compares the Aryan village organi- 
zations in India and England, which must necessarily 
have arisen independently, but he constantly draws 
parallels between the non-Aryan hill tribes of India and the 
people who built the forts and earthworks on the hills of 
Britain, and whom he unhesitatingly regards as Iberians. 
But these earthworks on our hills, from their relation to 
pre-existing Roman roads, can in some cases be shown to 
be actually post-Roman. The hill-folk of Gaul were un- 
doubtedly in many cases, if not invariably, of Celtic race, 
and it is highly probable that the people who in Britain 
must have defended themselves in hill forts against in- 
vaders were Celts, who resisted either the Romans or the 
invading Anglo-Saxons, and not Iberians who resisted the 
invading Celts. Archeology supplies no evidence what- 
ever that the pre-Celtic people of Britain were capable of 
constructing the vast earthworks which crown so many of 
our hills, whereas we know, in many instances, that they 
were built by Celts. Mr. Gomme’s main thesis must 
therefore be held to have broken down completely. No 
trustworthy evidence has as yet been brought forward to 
show that the origin of the village communities in Eng- 
land can be referred to the pre-Aryan Jberic people of 
Britain. If Mr. Gomme had been content to eschew such 
startling theories—improbable, unproved, and probably 
unprovable—and had satisfied himself with giving a digest, 
which his ample erudition would have enabled him to do, 
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of the actual facts, his book would have merited almost 
unreserved commendation. 

It may be added that his reading, though extensive, has 
by no means been exhaustive. Among the more im- 
portant sources of information which he has overlooked 
may be enumerated the Rectitudines Singularum Persona- 
rum, a most valuable Anglo-Saxon treatise on village 
customs and the rights and duties of officials. To this 
treatise, which should have been his text-book, he only 
once refers, and that at second-hand. The evidence of 
the Boldon Book, as compared with Bishop Hatfield’s 
subsequent survey of the same baronies, as well as the 
Black Book of Hexham, would have supplied valuable 
evidence as to early tenures, and the gradual changes 
which took place in them with the lapse of time. The 
volume of Domesday Studies, which was the fruit of the 
Domesday Commemoration of 1886, with which he does 
not seem to be acquainted, would also have elucidated 
some obscure points relating to communal tillage, land 
measures, and taxation. 





NOTES ON PHYLLOTAXY, OR THE MATHE- 
MATICAL ARRANGEMENT OF LEAVES 
AND BRANCHES. 

By J. Penrtanp Sairn, M.A., B.Se. 


HE flowering plant shown in the plate Savifraga 
pyramidalis has become very popular of recent 
years, by reason of its fine trusses of flowers and 
hardy character which render it suitable for house 
decoration. As its generic name would imply, it 

belongs to the family, or Natural Order, Saxifragee. The 
plants which make up this Natural Order all possess 
two seed-leaves or Cotyledons, and are included in that 
large group of plants known as Dicotyledons. Further- 
more, as the stamens, or male organs, and the petals, or 
coloured portions, of the flower, appear to arise from the 
modified green leaves, the sepals, occupying the peri- 
phery of the flower, the Saxifrages are classed under that 
division of the Dicotyledons termed the Calyciflore. The 
plants belonging to the Order of Saxifragew, are allied to 
those forming the Leguminosz (Pea family), Rosacez (Rose 
family), and Crassulacex (Stone-crop family). In the Rose 
there are glands at the base of the pistil or female part of 
the flower, which are absent in the Saxifrages. In this 
Order are found the Australian pitcher-plant, and as first 
cousins of the specimen before us we may rank the fami- 
liar Gooseberry and the Red and Black Currants. 

It is rather curious to find that the Saxifrages obtained 
their name from a remarkable property which they were 
supposed to possess, viz. that of breaking stones (sa.rwm, 
a rock, and franyo, to break) in the bladder. 

The arrangement of the leaves and flower-bearing 
branches shown in the picture may at first appear to be 
quite fortuitous, but a closer inspection will satisfy the 
student that a definite law governs the arrangement, not 
only of the leaves around the foot, but also of the flower- 
bearing branches which spring from leaves at their base 
or junction with the central stem or axis of the pyramid of 
flowers. 

A plant derives in part its characteristic ‘appearance 
from the manner in which the leaves arise from the stem. 
The arrangement of the leaves on the stem is termed 
phyllotaxis (Greek dvAXov, a leaf, and rags, arrangement). 
At first sight it appears that the leaves are scattered on 
the stem without any regard to order or regularity ; but by 
an attentive examination it can be seen that here, as in 





other departments of Nature, the reign of law can every- 
where be traced, and that a stem always sends forth its 
leaves subject to mathematical laws. The arrangement of 
the leaves and branches varies with different plants ; some- 
times the phyllotaxis even changes on different parts of the 
same plant, and sometimes it remains constant through- 
out a whole genus, and occasionally a certain phyllotaxis 
is characteristic of a whole order or natural group of 
plants—for example, in the Luhiate, the Dead Nettle 
Order, the leaves are always placed opposite to one 
another. 

Besides the opposite arrangement just cited, there is 
the whorled arrangement, in which three or more leaves 
appear at the same level on the stem, and the scattered, or 
alternate, arrangement, in which each leaf arises at some 
distance from its neighbours. The points at which the 
leaves arise are termed the nodes, and the intervals be- 
tween them are termed internodes. 

The internodes may be extremely short, as for example 
in Pandanus, the Screw Pine, in the House Leek, and the 
lower portion of the stem of the Saxifrage of our illustra- 
tion. There it can be seen that the leaves form a spiral 
or helix, which winds round the axis on which they arise. 
This is particularly visible in the Pandanus, as anyone 
who has visited the Palm House at Kew must have 
noticed, and in this case the spiral 
seen is what is termed the yenetic 
spiral. It is so called because it 
includes in it every leaf as it de- 
velops. It is the spiral of growth. 

In stems in which the alternate 
arrangement of leaves prevails, 
such as those of our common forest- 
trees, there are great differences 
both as regards the length of the 
internodes and the number of 
leaves which have to be passed 
over, in tracing out the genetic 
spiral, before a leaf is arrived at 
which is disposed vertically above 
the one with which the observer 
has started. Take a twig of the 
Elm or Beech, select a leaf, then 
trace out a spiral which will in- 
clude every leaf. Calling the first 
leaf 0, and numbering the successive leaves 1, 2, 3, 4, and 
so on, you will find that leaf No. 2 is superposed to leaf 
No. 0, and that the spiral you have described has wound 
once round the stem (see Fig. I. (a)); thus the dis- 
tance, or angular divergence between any two leaves in 
the spiral is one-half the circumference of the stem, or 
180°. 

Had a branch of the Elder or Aspen been selected, in 
describing one turn round the stem leaf No. 8 would 
have been found vertically above leaf No. 0 (see Fig. I. ())), 
and the angular divergence would have been 120°.  ‘T'wo 
turns of the spiral must be made in the case of the young 
shoots of the Oak or Willow before two leaves are found 
in a vertical line, and then 5 stands above 0, thus making 
the angular divergence 154°, and the spiral a ? arrange- 
ment (see Fig. I. (c)). 

In the Holly, leaf No. 8 stands vertically above leaf 
No. 0, and the spiral has passed three times around the cir- 
cumference of the stem ; hence the angular divergence is 3 
of 360°, or 135° (see Fig. I. (d)). An angular interval of ;5, 
is seen in the Lily and in the cones of Pinus strobus (the 
Weymouth Pine), and of ,8- in the cones of many other 
Pines. Placing these fractions together, we get a series— 
3, 4, 2, 3, of ete., which can easily be remembered, as the 
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sum of the numerators of any two adjacent fractions is 
the numerator of the succeeding fraction; and the aad 
law holds good for the denominators. 

This series of fractions is very commonly found in| 
dealing with phyllotaxis, and has been termed by botanists 
the Ordinary system. But other fractions are met Need 
in phyllotaxis which cannot be referred to the above 
series. These form the two series }, 3, 34, 7,... and i, 
1, 2, %.... They have been called the Secondary and 
Tertiary series respectively. Asin the Primary so in these 
the sum of two adjacent numerators gives the succeeding 
numerator, and the sum of two adjacent denominators the 
succeeding denominator; but they differ from the first 
inasmuch as in it the numerator of any one fraction is 
the denominator of the next but one preceding. Still, 
the three series are connected with one another, for the 
numerator and denominator of any one fraction in the 
Primary series furnishes us with the denominator of 
the corresponding fraction of the Secondary series, and | 
the numerator and denominator of any one fraction of the 
Secondary gives the denominator of that fraction in the | 


Tertiary series. 
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In the case of the phyllotaxis represented by the fraction 


3, the leaves are disposed in two vertical rows on the stem ; 
in the } arrangement there are three vertical rows ; in the 
2 five rows, and soon. ‘The denominator of the fraction 
gives the numbers of the rows in each case. This must 
needs be so, as it indicates the number of leaves which are 
passed in the genetic spiral from the leaf with which the 
spiral may be supposed to commence to that which is 
placed vertically above it. These vertical rows are called 
orthostichies (ép8o0s straight, and omé a row). They may 
be clearly seen on reference to Fig. II. (a,b, c¢,d, e), in 
which the bark of the stem is supposed to be unrolled, and 
placed flat on the paper. 

It will also be noticed that spirals other than the 
genetic spiral—secondary spirals—can be traced on the 
diagrams. ‘These are not so evident when the leaves 
are placed at a distance from one another, but when 
they are developed close together they are very easily 


noticed, and in fact they often obscure the genetic 
spiral. The lines which trace them out are termed 


parastichies. The number of parallel parastichies in one 
direction can ve found by subtracting the number of one 
leaf from that of the one next it on the same parastichy. 
Thus in the case of the 2 spiral there are three parallel para- 








‘idlies to the right. In one of these we find the figures 
gee fe subtracting one from four we get three, which is 
the number of parastichies to the right; in one of those 
to the left we meet with the figures 2, 4; two from four 
gives two, the number of parallel parastichies to the left. 

it is often a matter of extreme difficulty to determine 
the genetic spiral, but by taking any two secondary spirals 
which cut one another, that is one to the left and another 
to the right, it may be made out with comparative ease. 
Take the number of parallel parastichies in one direction, 
and number the leaves as stated above; for instance, in 
the case just cited, as there were three parallel para- 
stichies to the right, the leaves of one of these would be 
numbered 1, 4, 7, and so on, and the others would also 
be numbered after the same fashion. Then pick out the 
parallel parastichies to the left, which cut the former ; 
presuming there were two, the leaves of the one which 
arose nearest the one formerly selected would be num- 
bered 2, 4, 6, and so on. The whole of the leaves could 
thus get their correct numbers, after which the tracing 
of the genetic spiral would be a matter of no difficulty. 
This method is followed in complicated cases where the 
leaves are very close to one another, such as in the 
Pine-cones, and in the capitula of the Composite ; for 
example, in tracing the order of the arrangement of the 
florets of the Sunflower. 

We have already stated that the arrangement of leaves 
may be opposite, whorled, or scattered. In the first case 
it generally happens that the adjacent pairs stand at right 
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angles to one another on the stem, giving what is termed 
the decussate arrangement, ex. Anayallis arvensis (Fig. III. 
(a)). The whorled arrangement is seen in many of the 
Rubiaciv; ex. Galum cruciata, or Crosswort, one of the Bed- 
straws. It has been suggested that the alternate arrange- 
ment of leaves is the normal one, and that the whorled 
arrangement has arisen by suppression of the internodes. 
In support of this view, Mr. G. E. Massee writes in 
Nature of 12th July 1877, stating that in Lysimachia 
nemorum, @ small plant with yellow flowers, which is found 
in abundance carpeting our woods in early summer, the 
leaves are opposite, but that the flowers springing in the 
axils of the opposite leaves are never both equally deve- 
loped at the same time, the one being expanded while the 
other is in bud; and also that the oldest or most fully 
developed flower appears alternately on opposite sides of 
the stem.* 

The axis or stem on which 
floral avis, and its mode of branching 


the flowers arise is the 
is termed the 

* In reality in Eeuiashie nemorum, according to Mr. G. E. 
Massee, the first-formed flower alone belongs to the stem of the 
plant ; the others are all that is left of aborted branches which have 





developed from one another in such a way as to give the appearance 
of a single stem, 
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injlorescence. Inasmuch as the branches generally arise in 
the axils of leaves the phyllotaxis is intimately connected 
with the inflorescence, so that the consideration of the 
one leads naturally to the discussion of the other. 

The leaf which subtends a flower is generally much 
simpler in structure than the ordinary leaf; it is called 
a bract. It is sometimes coloured,* as for instance in 
Clerodendron, a climber which grows to profusion in one 
of the glass-houses at Kew, in which they are white, and 
so set off the brilliant crimson flowers. The stalk of 
the flower is termed the peduncle; on it generally arise 
one or two small leaf-like organs, called bracteoles. 
In Monocotyledons (ex. Hyacinth) there is one, in 
Dicotyledons (ex. Mallow) two; thus the number of 
bracteoles on a peduncle is the same as that of the 
cotyledons or seed-leaves with which a plant is furnished. 

The forms of inflorescence seem endless to the tyro in 
botanical lore, but they can all be referred to two main 
types—the Hacemose and Cymose. Of course, we do not in- 
clude in our classification those varieties of branching to 
which the floral axis seems subject when exhibited on wall- 
papers. The floral axis may grow on indefinitely, pro- 
ducing leaves in the course of its growth; in the axils of 
these leaves flowers or groups of flowers may arise, and 
ultimately the axis itself may terminate in a flower. 
When such is the case, an indefinite or racemose inflor- 
escence is the result. As the oldest leaves and flowers are 
at the bottom of the shoot, and the 
youngest near the apex, this form of 
« inflorescence has also been termed the 
centripetal or centre-seeking. The sig- 
nificance of this last name will be 
evident from the diagram (Fig. IV. 
()), (c), 1a which the observer is sup- 
posed to be looking upon the inflor- 
escence from above and to see the 
helix or spiral winding snake-like round 
the floral axis until it at last reaches 
the object of its desire, the apex of 
the shoot itself. Racemose inflorescences 





Fie. IV. 
are very common, and perhaps the raceme itself is as 


frequently met with as any. We may first cite the 
solitary avillary form, ex. Anayallis arvensis (Fig. ILL. (a)), 
where a single flower arises in the axil of each leaf 
of the ordinary stem. The Luceme is a floral shoot 
which generally bears leaves, and in the axils of each of 
these leaves a single-stalked flower arises (ex. Migno- 
nette and see Fig. III.). Being a form of indefinite 
inflorescence, the oldest flowers are of course situated 
at the base of the shoot. In the corymb (Fig. III.) the 
flower-stalks or peduncles of the raceme have elongated 
so as to bring all the flowers to the same level, while in 
the spike (ex. Verbena officinalis and see Fig. ILI.) the 
peduncles have not developed, and so the flowers are 
sessile, Contract the main stem of the raceme and the 
umbel is formed (ex. Hedera helix, the Ivy, and see Fig. 
III.), and telescope the floral axis of the spike and the 
result will be the capitulum (Fig. III.) ; ex. Bellis perennis, 
the Daisy. Slightly invaginate the capitulum of the 
Daisy and the inflorescence seen in Dorstenia will appear ; 
and continue the invagination, and you will get the 
hollowed-out floral axis of the iy (Fig. Ill.). These 
various forms thus all lead into one another. 

A Cymose, or definite inflorescence, is produced when 
the main stem ends in a flower. The simplest case is the 
solitary terminal, in which no further development takes 


* In botanical language an organ which is not green is said to be 
coloured. 











place, ex. Gentianella. But generally a bract appears 
before the flower arises, and in the axil of it a lateral stem 
appears, which in turn ends in a flower, but before doing 
so also produces a bract, in the axil of which stem number 
three arises; and so on. ‘This is a uniparous form of 
cymose branching, which generally results in the formation 
of a false axis or sympodium, because the upper portion of 
each stem unites with the basal part of the succeeding 
stem, thus giving the whole inflorescence the appearance 
of a single racemose shoot. Its true origin can be detected 
by the fact that the leaves are not at the base of the 
flowers, but are situated either at the side of them or oppo- 
site them (see Fig. V. 2 (+), 3 (b)). If the branching take 
place continually on one side a helicoid cymose, a very un- 
common form, is produced. This is so called because the 
whole branch system appears like a helix or spiral when 
the angular divergence of the successive branches is less 
than one-half (see Fig. V. 3 (a) and 3 (d)), the latter of 
which is a ground-plan of such a case. Were it only half, 
the ground-plan would represent the order of development 
as a straight line (Fig. V. 2 (c)}. The scorpioid (ex. 
Helianthemum, Rock Rose) is the result of the successive 
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branches appearing first on one side and then on the other, 
so as that in the ground-plan we have the appearance of a 
zig-zag or scorpion’s tail (Fig. V. 3 (a), (¢), (d)). The 
flowers of Stellaria, the Stichwort, order Caryophyllee, 
furnish splendid examples of another form of cymose in- 
florescence—the biparous. In these the main axis ends in 
a flower as before; but here, instead of producing one 
bract before so doing, it produces two situated opposite one 
another, and in the axils of each a flowering shoot arises. 
These in turn branch, and so on, until there appears an 
inflorescence like that diagrammatically represented in 
Fig. V. (J), in which (c) is a ground-plan. It often 
happens that the main stem and the successive stems do 
not elongate after the production of the pair of bracts, so 
that when the flower which’ terminated each has died 
away, each shoot appears to have divided in a bifureated 
or dichotomous manner. The term ‘ falsely dichotomous ”’ 
is used in describing such an one; the Miseltoe affords a 
good example of it. 

As illustrating the two types of inflorescence only simple 
types have been cited; but, besides these, there are com- 
pound forms in each division, and the two divisions are 
linked to one another by mixed forms or those which com- 
bine the characters of both. These are exceedingly 
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common, as, for example, in the very large order Umbelli- 
fere, to which the stately Cow-parsnip and the deadly 
Hemlock belong, the inflorescence is generally an umbel 
of umbels; the Horse chestnut, Sawifraya umbrosa, and 
probably also Sarifraga pyramidalis, have a raceme of 
scorpioid cymes ; in Vernonia centiflora there is a raceme 
of capitula, while the white Dead Nettle (Lamium album) 
furnishes an example of a raceme of contracted scorpioid 
cymes. Extreme aggregate beauty and enormous develop- 
ment often characterise such inflorescences ; that of Sa.i- 
JSrayga pyramidalis appears like a huge cone, whose base is 
the cluster of foliage leaves, while from amidst the group 
of succulent leaves of the so-called American aloe (Ayave 
americana)—which, by-the-bye, is not an aloe, but an 
agave, as its botanical name shows—there springs up a 
huge compound indefinite inflorescence which often attains 
a height of from 24 feet to 36 feet, and whose constituent 
flowers may reach the enormous and almost incredible 
number of four thousand. The plant is so exhausted by 
this supreme effort that it dies down to the ground, and 
does not recover itself for some time. In its native 
Mexico it does not flower until the sixth or seventh year 
of its life, but when grown in greenhouses in this country 
from forty to sixty years generally elapse before it can 
summon up enough energy to enable it sexually to propa- 
gate its species; hence the origin of the tale dear to gar- 
deners, that the American aloe flowers only once in a 
hundred years. 





ON THE CONSERVATION OF ENERGY. 
By J. J. Srewarr, Demonstrator of Physics at University 
College, London. 


NE of the most remarkable features in the intellec- 
tual growth of the present century is the rapid 
advance made in physical science; and unques- 
tionably one of the grandest of recent generaliza- 
tions, which marks a distinct advance in philosophy 

as well as in science, and gives us, as it were, a vantage 
ground from which to attack with greater power future 
problems, is that which is known as the Principle of the 
Conservation of Energy. This theory has been gradually 
unfolded within the present century, chiefly through the 
researches of such men as Dr. Joule and Sir William 
Thomson in our own country and Helmholtz in Germany. 
The law of conservation is that great principle which tells 
us that the energy in the universe is not many but one, 
and though it can be neither added to nor diminished by 
man, it can yet be changed by him from one into another 
of its ever varying forms. As the fact that matter is in- 
destructible forms the foundation of modern chemistry, so 
the fact that the quantity of energy, or power of doing 
work, iniplanted in the arrangements of matter around us, 
can neither be diminished nor increased, is now the basis 
of physical science. This pregnant truth has now become 
a most powerful instrument of research, and has not only 
led to numerous discoveries in the past, but is of the 
utmost value in suggesting the right methods by which to 
prosecute further inquiries into the mysteries of matter. 
The law connecting the manifestations of energy can- 
not be proved by any one experiment; it has been slowly 
led up to by the observation of many facts, and by the 
reasonings founded on those observations. It is, more- 
over, being confirmed every day through the observation 
that no phenomenon in the physical world fails to com- 
pletely accord with it when once it has been thoroughly 
investigated by the instruments at our command. Its 
truth is also powerfully brought home to scientific men 
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when it is found that theories assuming its existence are 
able to predict what will occur in given circumstances, this 
prediction being fulfilled when an experiment is made 
under the conditions supposed. On the whole, no physical 
axiom has a more sure basis than this great law. 

Science owes much to those ingenious but deluded men 
who gave so much of their time to the search for Per- 
petual Motion. This quest was, of course, not for mere 
continuous motion, but for a machine which could do 
useful work without the expenditure of power upon it ; in 
other words, give out work, such as raising a weight or 
pumping up water, without taking in energy from the out- 
side. This the statement of the law of the Conservation 
of Energy declares to be impossible. No truth in physics 
reposes on a firmer or more extended basis, for none has 
been investigated by a greater number of the ablest and 
most ingenious men, or with greater ardour and determi- 
nation. The negative result arrived at by them, though 
disappointing to themselves, has led to the advancement 
of science as represented to-day by modern physics. As 
the search for the philosopher’s stone and the elixir of life 
by the old alchemists resulted in the discovery of many 
useful and valuable facts incorporated now in our deve- 
loped chemistry, so the pursuit of Perpetual Motion has 
not been without permanent and important results. 

The word “ energy,” in its physical sense, was first em- 
ployed by the philosopher, Dr. Young, and is a felicitous 
adaptation of a word in ordinary use to express a definite 
scientific idea. Energy may be defined as the power of 
doing work. Thus a cannon-ball when it has been fired 
from a gun possesses energy which is exhibited in its 
capability of shattering obstacles. The amount of its 
energy depends partly on its mass; a ball weighing twice 
as much as another has an energy twice as great if the 
two move with the same speed. But the energy is not 
simply proportional to the velocity. A ball moving at 
twice the rate of another is capable of piercing four times 
as many thin plates as the slower ball, that is, its energy 
depends on the square of its velocity. If the speed be- 
comes four times as great, the energy is increased sixteen- 
fold. The recoil of a gun is a familiar instance of equality 
of action and reaction. The gun is driven backwards at 
the same time that the bullet is projected forwards, and 
the mass of the gun multiplied by its velocity of recoil is 
equal to the mass of the shot multiplied by its velocity in 
the opposite direction. But the bullet is capable of exert- 
ing a very different effect from that of the gun-stock, 
owing to its rapid motion. There is another form of 
energy due to position, like that of a head of water ina 
mill-pond, which is capable of doing work by turning the 
wheel during its fall to a lower level. A wound-up watch 
spring, a bent bow, wind, compressed air, heat, electric 
currents, are examples of energy associated with matter. 

The energy which a body has on account of its position 
is called “ potential energy,” that which it possesses due 
to its motion is named “ kinetic energy.” An example of 
the change of potential energy into the kinetic form, and 
of kinetic energy back again into potential energy, is given 
by the pendulum. When it is at the highest point of its 
swing it is for a moment at rest, and its energy is entirely 
potential. By the action of gravity upon it, it is caused 
to descend till it is at the lowest point of its path, when 
it can fall no further and is then moving most rapidly— 
its energy is at this point entirely kinetic. Its energy of 
motion carries it through this point, and is changed into 
potential energy again at the other extremity of its course; 
the energy the pendulum possesses at points intermediate 
between its highest and lowest positions being partly of 


| one kind and partly of the other. 
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When a moving body is brought to rest by such forces 
as friction its energy seems to disappear—no equivalent of 
potential energy seems to be produced, and it was long 
thought that the work done against friction was lost. It 
is only in comparatively recent times that it has been 
recognised what becomes of the energy which is thus lost 


sight of, and that the principle of the conservation of | 


energy has been established. 

Professor Clerk Maxwell has stated the principle of the 
conservation of energy in the following concise form: 
“The total energy of any body or system of bodies is a 
quantity which can neither be increased nor diminished 
by any mutual action of these bodies, though it may be 
transformed into any one of the forms of which energy is 
susceptible.”’ 

An important addition was made to the knowledge of 
energy and its manifestations when the true nature of 
heat was discovered. By the old philosophers heat or 
“caloric,” as it was termed, was considered to be a 
substance—an imponderable fluid, the addition of which 
to a body made it hotter. Lord Bacon, however, seems 


to have come to the conclusion that heat consisted of | 
| consist of a rapid backward and forward motion, somewhat 
| analogous to the motion of the particles of a sounding body. 


a kind of motion or “ brisk agitation’ of the particles of 
matter. In one passage he says: “It must not be 
thought that heat generates motion, or motion heat— 
though in some respects this is true—but the very essence 
of heat, or the substantial self of heat, is motion and 
nothing else.” The true immaterial nature of heat could 
not be more clearly stated than it is in these words, but 
for long after Bacon’s time the idea of the fluid ‘ caloric ”’ 
was universal. 

About the end of last century Count Rumford published 
an account of some experiments made by him. He had 
been engaged superintending the manufacture of cannon 
at the arsenal of Munich, and was surprised at the amount 
of heat produced in the boring of the cannon. He made 
measurements of the rise of temperature obtained in diffe- 
rent cases, and having considered the various possible 
sources of the heat developed, came to the conclusion 


that it was in reality due to the friction of the boring | 


tool on the brass of the casting. ‘It is hardly necessary 
to add,” he says, ‘“‘ that anything which any insulated 
body or system of bodies can continue to furnish without 
limitation cannot possibly be a material substance; and it 
appears to me to be extremely difficult, if not quite impos- 


sible, to form any distinct idea of anything capable of | 
| centre of gravity of a person walking along at a rate of 


being excited and communicated in the manner that heat 
was excited and communicated in these experiments except 
it be motion.” About the same time Sir Humphry Davy 
melted two pieces of ice by rubbing them together, whilst 


all surrounding bodies were kept at a temperature below | 


freezing-point. This experiment shows that heat cannot 


be a substance, although Davy did not quite realise this | 


fact at the time. 


The most elaborate and important series of experiments | 
on the transformation of mechanical motion into heat were | 


those performed by Joule near Manchester, between 1848 
and 1849. 


produced by the fall of a weight through a measured dis- 
tance. The 
transformed through friction of the water into heat, 
and a rise of the temperature of the water was pro- 
duced. The distance through which the weight fell 
being accurately observed, the mechanical energy ex- 
pended was known, and the amount of heat deve- 
loped was shown by the rise of the temperature of the 
quantity of water used through a definite number of de- 
grees. Bya large number of experiments of this sort, 


| equivalent of heat. 
| thing is to say that if a quantity of water fall through a 
| height of 772 feet, and then be suddenly brought to a 


He caused paddles to rotate between fixed | 
vanes in a vessel of water, the motion of the paddles being | 
| a few natives looking on. 
work done by the falling weight was | 
| covered with white cotton cloth. 





made with great precautions to ensure accuracy, Joule de- 


termined that the amount of mechanical work represented 
by the lifting of one pound through 772 feet would, if 
transformed into heat, raise one pound of water 1° F. in 
temperature. This amount of mechanical work—772 


| foot-pounds, as it is called, taking as amount of work the 


quantity required to raise one pound through one foot 
against the attraction of gravity—is called the mechanical 
Another way of expressing the same 


standstill, its temperature will thereby be raised one 
degree. This would be the case in a waterfall of that 
height ; if the heat did not escape, the water below the 
fall would be one degree hotter than that above. 

What does the heat consist of which can thus be pro- 
duced by the transformation of the energy of a falling 
body? There can be little doubt that it consists of the 
rapid motion or vibration of the minute particles of which 
the body is composed. Our knowledge of these vibrations 
can only be got at indirectly on account of the extreme 
minuteness of the molecules of matter; but it seems to 


Mechanical work, as we see in the case of a steam engine, 
can be produced from heat. When this takes place it is 
found that to produce a given quantity of work a certain 
definite amount of heat must cease to exist. Under what- 


| ,¢ . . . . 
ever conditions heat is changed into mechanical energy, it 


is found that the heat which has passed out of existence is 
equal in quantity to the amount which is mechanically 
equivalent to the work generated. 








CAYENNE ECLIPSE EXPEDITION. 


HE photographs shown in the plates were taken 
by Mr. Burnham in Cayenne, where he went to 


observe the eclipse of December last. The upper 
picture on the right-hand side is a photograph 
taken in full sunlight in one of the streets of 
Cayenne. The exposure must have been very short— 
probably less than the ;5,th of a second, for the feet 
of the woman descending from the kerb-stone behind, 
and to the right of the child with the sunshade, appear 
perfectly sharp when examined with a magnifier. The 


three miles an hour moves through a little more than 
52 inches in a second, and the feet when stepping forward 
must move at at least double the rate of the body, or at 
more than 100 inches in a second. A motion of an inch 
in a direction at right angles to the line of sight during 
the exposure would produce a recognisable blur; but no 
such blurring of the feet is recognisable in any of the 
figures, though the feet are shown in all parts of the 
step. 

The lower picture on the right hand was taken a few 
minutes after the total phase was over. It represents the 
observers round the principal group of instruments, with 
The negress to the right hand 
wears the characteristic Cayenne head-dress—a flat board 
The observing-place was 
within a French fort. It was not found necessary to 
erect any tents or temporary wooden houses over the 
instruments ; when left for the night, they were enveloped 
in tarpaulins. 

The picture on the left shows a photographic telescope 
equatorially mounted with driving-clock, and the weights 
run down. The photographs obtained during the eclipse 
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show an extensive corona with curving polar rays symme- 
trical with respect to the sun’s axis and of the usual 
sun-spot minimum type. 

Mr. Burnham has sent a packet of most interesting 
photographs taken by him in and around Cayenne. We 
hope on some future occasion to reproduce some more of 
them for the benefit of readers of KNow.epce. 








Notices of Books. 





The Philosophy of Clothing. By W. Martreu Wiiu1aMs, 
F.R.A.S., F.C.S. (Thomas Lawrie; London, 1890.) 
This little book, like The Chemistry of Cookery by the same 
author, discusses in a fresh and original manner the 
philosophy of many common-place things. It gives an 





| world of nature.”’ 


excellent account of several of the useful discoveries of | 


that remarkable philosopher, Benjamin Thompson, who 
commenced life as a poor American schoolmaster, became 
Colonel Thompson of the British Army, Sir Benjamin 
Thompson the British Diplomatist, and ultimately Count 
Rumford, Privy Counsellor and Commander-in-Chief of 
the Bavarian Army. Like his compatriot Benjamin 
Franklin, he was a born experimenter, and had a keen 
desire to make his science practically useful to mankind. 
Mr. Mattieu Williams is not a mere theorizer. He has 
made practical experiments with regard to most of his 


hygienic theories, some of which he describes in a very 
amusing manner. He is entirely independent of Mrs. 


Grundy, and has little sympathy with those weaker 
brethren who study appearances. He recommends for 
men’s shirts a loose cotton fabric, known to ladies and 
drapers as ‘‘ oatmeal cloth.’’ It thickens and becomes 
looser and more open in texture when washed. Starch is 
an abomination to him, as it deprives the shirt of its power 


of holding the air and keeps in the perspiration. But 
Mr. Williams’ book must be read to be understood. It 


contains too much to attempt to give a summary of it. 
He has experimented with regard to the best type for 
reading without tiring the eyes, and in his preface gives 
the same page printed in ordinary thin-faced type, and in 
the thick Clarendon which he recommends. The thick- 
faced letters have the appearance of being larger, and it 
is not until you count the letters and note that the matter 
runs on the same, line for line, that you recognise that 
the only difference is in the thickness of the parts of the 
letters. The comparative luxury of reading a book printed 
in large type is generally costly, as the matter covers more 
paper in proportion to the size of the letters, but the thick- 
faced letters recommended by Mr. Williams save the eyes 
without adding any additional cost to printing a given 
quantity of matter. 


Wild Nature won by Kindness. By Mrs. Bricurwen. 
(T. Fisher Unwin; London, 1890.) Mrs. Brightwen’s 
interesting reminiscences of animals and their ways, which 
have been published from time to time in the Animal 
World, have already made her known as a true lover and 
student of nature, and her book is likely to stimulate many 
readers to make experiment in the friendly association 
with, and close observation of, wild animals which Mrs. 
Brightwen describes with such evident pleasure. She says 
in her preface: ‘‘ I often wished I could convey to others a 
little of the happiness I have enjoyed all through my life 
in the study of Natural History. During twenty years of 
variable health, the companionship of the animal world 
has been my constant solace and delight. . . . In the 
following chapters I shall try to tell my readers in a simple 
way about the many pleasant friendships I have had with 


animals, birds, and insects. . . . I use the word friendships 
advisedly, because truly to know and enjoy the society of a 
pet creature you must make it feel that you are, or wish 
to be, its friend, one to whom it can always look for food, 
shelter and solace; it must be at ease and at home with 
you before its instincts and curious ways will be shown. . 
I have always strongly maintained that the love of animated 
nature should be fostered far more than it usually is, espe- 
cially in the minds of the young, and that we lose an im- 
mense amount of enjoyment by passing through life, as so 
many do, without a spark of interest in the marvellous 
Here is a story of a young jay reared by 
Mrs. Brightwen: “In its babyhood my jay was much like 
other young things of its kind, always clamouring for 
food, and seeming to care for little else; but as he grew 
up he attached himself to me with a wonderful strength 
of affection which entirely reversed the order of things, for 
whenever I came into the room he was restless and un- 
happy until I came near enough for him to feed-me. 
He would look carefully into his food-trough, and at last 
select what he thought the most tempting morsel, and 
then put it through the bars of his cage into my mouth. 
He would sometimes feed other people, but as a rule he 
disliked strangers; and I have known him even take 
water in his beak and squirt it at those who displeased 
him.” On the whole, a jay is not a very desirable pet ; he 
is restless in a cage, and too large to be quite convenient 
when loose in a room. Again, his great timidity is a 
drawback. Amongst the other animals with whom 
friendships were made were squirrels, mice, moles, snails, 
spiders, an Egyptian scarab-beetle. No more suitable book 
could be selected as a present for children in whom one 
desires to foster a love for animals. The hints with regard 
to the training of pets, and the choice of food for them, are 


| excellent. 


Nature and Woodcraft. By Joun Watson. (Walter 
Smith & Innes.) In his earlier volumes, Mr. Watson has 


| already made his readers familiar with many scenes from 


the wild life of the feathery and furry inhabitants of 
Cumbria; in the present he gives further details in a 
similar happy vein, and we gladly recognise in it the same 
accuracy of observation, vividness of portraiture and fresh- 


| ness of style that imparted such a charm to his previous 


_ close and stifling atmosphere of the study. 


works. He is still the enthusiastic naturalist as well as 
sportsman, and his book breathes rather of the fresh open 
air of mountain and dale, forest and field, than of the 
As if to com- 
plete the picture of life in the land of fells and dales, he 
has added some exceedingly interesting sketches of the 
manners and customs of the dalesfolk, and the life they 
lived a generation or two ago, while they were still in their 
rural simplicity, and before they had succumbed to the 
influences of modern civilisation. No better historian 
could they have had than one so thoroughly acquainted 
with their present condition and the natural infiuences 
which have moulded their destiny. 


Introduction to Fresh-Water Alga. - By M. C. Cooks, 
M.A., LL.D. (Kegan, Paul, French, Triibner & Co.) 
This cheap and compendious exposition of British Fresh- 
water Alge, from the pen of so able an expositor as Dr. 
Cooke, will be a great boon to amateur microscopists. The 
pretty filaments of Spirogyra, with their coiled bands of 
green chlorophyll, the revolving globes of Volvo.r, and the 
graceful tufts of Batrachospermum, are always popular 
objects, and many a young microscopist has felt a desire 
to know something of the group to which these and a 
hundred other beautiful forms belong, but has been de- 
terred from following up the study by the want of a suit- 
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able handbook within his means. To such Dr. Cooke’s 
‘ Introduction” will prove of great service, and may be 
expected to become an incentive to the systematic study of 
these familiar but little understood plants. After some 
preliminary remarks on the collection and preservation of 
specimens, and on the methods of cell-increase in general, 
the marvellous facts of polymorphism are touched upon ; 
the young beginner is thus taught at the outset the very 
needful lesson that he is not to imagine that difference of 
form necessarily involves difference of species, seeing that 
a species may appear, for example, at one period in its 
career in the form of isolated cells, at another as long 
threads, and again as broad fronds. The author then 
hurries on to the most essential part of his subject, that of 
reproduction. The extraordinary variety which the Alger 
exhibit in the performance of this function constitutes one 
of the most fascinating elements in their study, and in 
consequence a great deal of space is here devoted to this 
complex and all-important theme. A sound foundation is 
thus laid in the only possible way for the thorough com- 
prehension of the various green threads, cells, and other 
organisms that are of such constant occurrence in dippings 
from pond, ditch, and stream. The value of many species 
is exceedingly doubtful, and by no other means can their 
validity be tested than by the working out of life histories ; 
hence the group affords endless scope for profitable, though 
at the same time difficult and laborious investigation, and 
the present manual will form an excellent introduction to 
larger treatises for all who care to undertake the study. 
The latter half of the book consists of a classification of 
all the British Fresh-water Alge except the Desmids and 
Diatoms, with brief descriptions of the families, genera, 
and species. About 430 so-called species are thus enume- 
rated, and as these are included in no less than 116 
genera, the collector’s labours in the identification of his 
miscellaneous ‘ takes” would have been somewhat les- 
sened if the author could have seen his way to the con- 
struction of a series of analytical tables as an aid in the 
discrimination of generic characteristics. Thirteen neatly- 
executed plates give an idea of the principal forms to be 
met with, and illustrate the details of about a quarter of 
the indigenous species. 

Stray Feathers from Many Birds. By Cuartes Dixon. 
(W. H. Allen & Co.) Another addition to the already 
voluminous literature inspired by that perennial source of 
fascination and delight—bird-life. No “creatures that on 
earth do dwell’’ excercise such a powerful charm over 
lovers of nature as the feathered tribes, and yet, though the 
tale of their loves and sports and gambols and wars has 
been told again and again, each new observer finds some- 
thing fresh to relate, and gives abundant evidence that the 
secrets of nature are practically inexhaustible. These 
‘‘ Leaves from a Naturalist’s Note-Book” are a case in 
point. Amidst a good deal that is old, Mr. Dixon gives us 
much that is new, and even the old is pleasantly and 
freshly told. He begins by instructing his readers how to 
get into ‘‘nature’s confidence,” but it strikes us that this 
is not an art that can be taught. If a man has not an 
inborn sympathy with nature, he is not likely to be able to 
enter into its confidence by any rules of art; as with the 
true poet, the outdoor naturalist is born, not made. None 
the less,. the unobservant are likely to increase their 
chances of interesting peeps into the domestic life of wild 
birds by due attention to Mr. Dixon’s hints. The author’s 
pictures are not all drawn from the homely surroundings 
of hedgerow, wood, and field; more lonely and less acces- 
sible situations are also laid under tribute. An early 
morning visit to the dreary waste of the shores of the 





Wash furnishes material for an interesting description of 
the curious method of bird-catching there adopted ; long 
stretches of wide-meshed netting are supported on stakes 
driven upright into the ground, and the birds in their 
nightly migrations become entangled in the meshes and 
detained till the owner of the nets goes his usual round at 
dawn to see what the night has brought him. An invasion 
of the nurseries of the sea-birds on the Farne Islands, and 
a season of sport in Algeria, both reveal many a quaint 
and pleasant picture of domestic economy and every-day life 
in birdland, and an instructive chapter full of remarkable 
details gives much information on the subjects of moulting 
and seasonal variations of plumage. We are glad to read 
another protest against the enormous and indiscriminate 
slaughter of birds for the purposes of feminine adornment, 
although we regretfully confess our fear that such pro- 
tests will be of little avail against the imperious calls of 
fashion. Half-a-dozen dainty illustrations by Whymper 
lend their aid in making this book a desirable addition to 
the library of every true disciple of nature. 

Handbook of Field and General Ornithology : a Manual 
of the Strneture and Classification of Birds. By E.tor 
Cougs. 8vo., pp. 348, Illustrated. (London: Macmillan 
& Co.) All ornithologists who really desire to know some- 
thing more about birds than the number, proportions, and 
colour of their feathers, the relative length and form of 
their beaks, and the structure of their feet and claws, will 
give a hearty welcome to the volume before us, which at- 
tempts to treat ornithology in a strictly scientific and 
thorough manner, and thus to raise it to the level of other 
branches of zoological science. 

As we are informed in the publisher’s preface, the work 
is an abridgment of the author's Key to North American 
Birds, which has for many years held a high position in 
the United States, the English edition containing such 
portions of the original work as are of more than lccal 
interest. The volume is illustrated by numerous figures 
in the text (some of which we are enabled, by the courtesy 
of the publishers, to reproduce), most of them apparently 
executed by one of the numerous typographical processes 
now coming so extensively into use. We regret, however, 
to see that some of these illustrations—more especially 
those on pp. 222 and 300—are so coarsely executed as to 
be repulsive to the artistic eye, and thus detract from the 
general smart appearance of the volume. The letterpress 
appears singularly free from misprints, although we may 
remark, in passing, the author does not appear to have 
been able to make up his mind whether to adopt the 
common spelling anchylosis, or the correct ankylosis. 

The first eighty-seven pages of the volume are devoted 
to the collecting and preservation of birds, and the care 
necessary to be bestowed on a collection when made. 
All this is, no doubt, excellently well thought out, although 
not of sufficient general interest to require further notice 
here. 

The second part commences with a general definition of 
birds, and a very brief sketch of some of the osteological 
features of the more important extinct types. In mention- 
ing the close relationship of birds to reptiles (p. 95), the 
author is careful to observe that those reptiles which make 
the nearest approach to the avian type are the Dinosaurs, 
and not the Pterodactyles. The second section of this 
part, which is headed “ Principles and Practice of Classifi- 
cation,” contains some admirable observations on classifi- 
cation in general, and also on the importance of a 
classification being based on sound morphological prin- 
ciples. It likewise utters a word of warning as to the 
impossibility of taking any one single character as the 
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basis of classification of birds ; as is abundantly proved by 
the number of totally different systems which have re- 
sulted from the adoption of this method by various writers. 
At the conclusion of this section the author mentions that 
the ornithological system is still in a transition state, and, 
apparently on this ground, he gives no system of avian 
classification at all—an omission which we regard as an 





TALE 
Fig. 1.—Bones or Rigut Lec or a Duck. Fm, femur; a, head of 
do. ; fi, fibula ; tt, tibia; mt, metatarsus ; 1t-4¢, the four toes ; 1-5, 
joints of do.; A, hip; B, knee; C, ankle; D, base of foot. 


error of judgment. Indeed, when we refer to the alterna- 
tive title of the volume, this omissicn forcibly reminds us 
of the celebrated chapter on Irish snakes. 

In treating of the structure of birds, the author com- 
mences with the external characters, and then proceeds to 
the consideration of their internal anatomy. Feathers are 
described in full detail, with excellent illustrations, and 
especial attention is given to the important subjects of 








WEBBED Foot OF A 
PELICAN. 


Fie. 3. 





Fic, 2.—INCEssORIAL Foot OF 
A PASSERINE Birp. 
‘pterylosis,” the acquisition of the permanent plumage, 
and its periodical changes. In the description of the 
wings and feet we find lucid explanations given both of 
the exterior features and of the structure and mutual! rela- 
tions of the bones, the illustration on page 159 showing 
at a glance the homologies of the various bones of a bird’s 
wing with those of the fore limbs of mammals. In the 
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figure of the bones of the leg of a duck, which we repro- 
duce, the author not only directs our attention to the 
individual bones, but also points out the joints correspond- 
ing to the human thigh, knee, and ankle. The absence 
of a series of free small bones in the ankle-joint of a bird is 
fully discussed ; the complete union of the upper series of 
ankle-bones with the leg-bone, and of the lower ones with 
the three conjoint metatarsals being shown to be simply 
one step in advance of the reptilian type of structure, 
which differs from that of mammals by having the ankle- 
joint between the upper and lower rows of ankle-bones, 
instead of between the upper row and the leg-bone. 

As their extreme importance demands, detailed and well 
illustrated descriptions are given of the characters of the 
various types of the feet of birds, pointing out the modifi- 
‘ations adapted for the different duties they have to per- 
form. It is thus pointed out that the feet of birds are 
chiefly modifications of three main types. Firstly, we 
have the ‘ incessorial ” type, as exemplified by the Passe- 
rines (Fig. 2), and aberrantly by the birds of prey. The 
second type is the ‘‘ cursorial,’’ as displayed in fowls and 
waders, while the last type is the swimming. The swim- 
ming type may present itself either as the fully-webbed 
foot of a Pelican (Fig. 52), or of a Duck, or in the curiously 
lobate foot of a Coot 
(Fig. 53), in which 
each joint of the 
toes has its ~ own 
special flap of integu- 
ment. 

In treating of the 
general _ osteology, 
we notice that the 
author proposes the 
new term sacrarium 
for that part of the 
skeleton usually 
known as the sacrum, 
but of which only 
a small portion cor- 
responds to the sac- 
We are, however, doubtful whether this 
is of any advantage. The illustrations 
and descriptions of the base of the skull given in the 
succeeding pages will enable the student to readily com- 
prehend the principles on which Prof. Huxley established 
his well-known classification of birds; but here again we 
regret the coarseness of the figures. 

Of the soft inner parts the details given are generally 
more brief than those of other structures, this brevity 
being carried to an extreme in the case of the muscles ; 
indeed, it appears hardly fair to the labours of the late 
Prof. Garrod to dismiss his elaborate work on the femoro- 
caudal muscles with the bare mention given on page 289. 
We are glad to see, however, fuller attention directed 
(page 293) to this writer’s researches on the curious modi- 
fications assumed by the carotid arteries of the various 
groups of birds. 

In endeavouring to place the popular study of birds ona 
sound anatomical basis, Professor Coues has done good 
service to science, and it may be confidently said of his 
work that it is the only one in the English language in 
which the student will find in a convenient and accessible 
form all details of both external and internal structure that 
are necessary to enable him to grasp the general principles 
of avian organisation. In conclusion, we venture to 
hope that the English edition of his work may attain a 
success like that which appears to have crowned its 
American forerunner.—R. L. 





ta 
Fic. 4.—LopaTte Foor or a Coor. 


rum of a reptile. 
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Letters. 


as eis 
[The Editor does not hold himself responsible for the opinions or 
statements of correspondents. | 
opin 
RED, YELLOW, AND BLUE LIGHTNING. 
To the Editor of KNowLEpGE. 

Dear Sir,—Perhaps the following description of three 
consecutive flashes of lightning seen by me during the 
storm of last Sunday may interest you. At about 3.30, 
while looking from a window due east, a flash occurred 
stretching upward far towards the zenith as a jagged 
yellow line. While looking with interest at the cumulus 
cloud from which it seemed to spring, a second flash oc- 
curred in the same region. It seemed in shape an oval 
yellow patch with a brilliant blue line down the centre. 
After an interval of a few seconds a third flash occurred, 
which seemed to start from the same spot in the sky and 
to stretch away horizontally to my right hand. It was 
of a bright red colour.—Yours truly, 

28 August 1890. 

[Mr. Pincott’s observation is interesting as tending to 
show that yellow, blue, and red flashes may all take place 
in the same region. It has been suggested that yellow 
and red flashes may be due to the ignition of dust in the 
lower atmosphere, while the blue flashes are due to dis- 
charges in the upper and purer air. It is possible that the 
differences of colour may be due to differences in the in- 
tensity of the discharge. There is a great difference in 
the spectra of flashes, some appearing to give a nearly 
continuous spectrum, while others give bright lines.— 
A.C. B.] 

EXTRACT FROM A LETTER FROM PROF. BARNARD. 

To the Hditor of KNowiepGe. 


Freperic Pincort. 


a 


You speak of the larger picture illustrating your article 
on the Milky Way as if it were an enlargement from my 
photograph. It is the oryinal size. The others are 
reductions. K. I. Barnarp. 

peas 
To the Hditor of KNowLeper. 

Sir,—In the May number of KnowLepGe in “ A Gully 
in the Blue Mountains,” C. Parkinson, F.G.S., appears 
the following: ‘Snakes are wonderfully few and far 
between . .. but under the improved medical treat- 
ment gained by experience I doubt if a necessarily deadly 
serpent (such as the cobra for instance) exists in Australia, 
unless it be in tropical Queensland.” With reference to 
this statement, the writer must surely have heard of the 
‘‘ death-adder ” of Australia (death, not deaf, as it is some- 
times wrongly called). I think I can safely say that no 
authentic case has ever been known of recovery from the 
bite of this species. I have known a dog die from the 
bite in less than ten minutes. 

Another paragraph in the article is as follows: ‘‘ An 
old Australian informed me that all the best of the bird 
life finds a habitat on the inland side of the great Water- 
shed, that is the Regent, Bower, and Rifle Birds.” The 
old Australian who gave this information must have very 
little knowledge of his country. The home of the Regent, 
Rifle, Dragoon, Coachman, &c., birds is in the dense scrubs 
of the coast country; where I have seen the Regent 
birds was in the Bunya-Bunya scrubs of the Burnett dis- 
trict in Queensland, and I think, but cannot speak with 
certainty, that they are not found farther south than per- 
haps the Tweed River District of N. 8. Wales. I am 
afraid that Mr. Parkinson must have obtained his infor- 
mation from one of those persons, who are to be found in 
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Australia as elsewhere, one who, knowing some portion of 
Australia, considers that he is then entitled to speak “ as 
one having authority ”’ of the whole of this great island. 
It is unfortunate that it is from these that visitors to 
Australia often obtain their information, and it is only 
after they have travelled in the country that they find that 
many years residence in one colony does not necessarily 
give a knowledge of the other colonies. The inhabitant 
of N. S. Wales, if he has never left his own colony, will 
know but little or nothing of Queensland, Western Aus- 
tralia, or the Northern Territory, and the resident of the 
western country is not the proper person from whom to 


| obtain information of the coastal country. 


It is in the scrubs of the coast country that the beau- 
tiful fruit pigeons, rivalling the parrot in their plumage, 
are to be found, not in the forest country of the interior. 
The Bower bird has a more extended range. 

Sydney, N.S.W. Yours faithfully, 

July 7, 1890. ee G. E. Favenc. 
THE HEPTAGON. 
To the Editor of KNow.eper. 

Sir,—In an article on the regular heptagon, in the 
February number of the Philosophical Magazine for 1864, 
Sir William Rowan Hamilton gives the solution of the 
problem how to construct a heptagon, which was proposed 
by Rober in the early part of the present century. Réber 
was an architect at Dresden, and his knowledge of mathe- 
matics was probably entirely empirical. He seems to have 
believed that his solution of this problem was mathema- 
tically accurate ; and visiting Egypt at a period subsequent 
to the discovery of his method, he came to believe that 
the solution propounded by him was known to the ancient 
Egyptians. He believed that the architects and builders 
of the temple at Edfu, which is heptagonal, have left in- 
dications of an esoteric nature, in the stone (to be inter- 
preted by the initiate in after ages), showing how they 
arrived at the construction of the heptagon; and that 
their method was identical with his own, which he had 
discovered independently. Sir William Hamilton points 
out that all the knowledge of ancient Egypt was in the 
hands of the priests, and considers that Réber’s hypothesis 
is by no means untenable, and that the very method dis- 
covered, or rather re-discovered, by Réber may have been 
a secret in the keeping of the Egyptian priests, arrived at 
by them possibly “after centuries of tentation.”’ Sir 
William, moreover, calls attention to the fact that although 
the Euclidian construction of the regular heptagon is still 
an unaccomplished problem, the mystery attaching to it in 
the age of ancient Egypt has long ceased to exist, and the 
heptagon simply ranks with an infinity of n-gons, each 
equally impossible to construct with mathematical accu- 
racy. But the Egyptians associated a special sanctity 
with the mystical number seven, and the construction of 
the heptagon was to them what the philosophers’ stone and 
the Water of Life were to the empirics of a later age. 

Sir William Hamilton accompanies his article with a 
diagram illustrating Réber’s method. The diagram is 
exceedingly complex, and to me it is not conceivable that 
two persons should arrive, independently of each other, at 
this same method. Nor do I think that any engraver, 
proposing to himself the task of describing with accuracy 
a regular heptagon, would choose Réber’s method. 

Sir William illustrates Réber’s accuracy in the following 
way: He supposes seven tunnels bored through the 
earth in such a way that the seven tunnels represent the 
seven chords of the seven arcs of the circle formed by a 
section of the earth made at the equator and cut at right 
angles to the polar diameter, such circle having inscribed 
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in it a regular heptagon. He shows that although the 
mouth of the last tunnel does not emerge exactly at the 
mouth of the first tunnel, it nevertheless emerges within 
fifty feet of it. 

While considering this 
across a solution of the problem, which, although it lacks 
mathematical accuracy, is marvellously near to the truth, 


matter I accidentally came | 
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while, at the same time, it is incomparably more simple | 


in construction than Réber’s method. 
If the diameter of the circumscribed circle is unity and 
« is the side of an equilateral heptagon, we have 
6426 —11204++ 562?=7 
from which we obtain for the value of «x 
*438,883,739,117,558,120,475 ... 
Now the fraction 68—9/7 
61+70/3—65 /2 
and the accuracy is so great that if a regular inscribed 
heptagon were constructed in this manner, even in a circle 
a thousand miles in diameter, the error of each side (and 
the error, as will be observed, is in defect) would be less 
than the fifteenth part of an inch. 
The simplest form of the above fraction, for construc- 
tion, would be : I= VT 
62+ 72 /3—7T2/2 
a fraction the parts of which are easily constructed. 
Probably the easiest way to construct the square root of 
seven is the following : 


es. 
i 


='488,883,738,080,... 


ABC is any circle, the 
diameter of which is taken 
as the unit of rectilineal 
measurement. 

\ Draw any diameter GH, 
| and in it take 


ria S 


Through F draw the 
straight line DIF at right 
angles to GH, and termi- 


oi; te ag 
;. 
nated by the circumference 


of the circle at the points D and F. 


Then DE= = 


D 





I am, Sir, Your obedient servant, 
August 23rd, 1890. Gerarp DaniE.. 

[There is a very old and comparatively simple way of 
approximately dividing a circle into seven parts, which De 
Morgan, in his Notes on the History of Perspective, pub- 
lished in the Atheneum (Sept. 12, 1863) says that he had 
traced through writers on perspective up to Albert Diirer, 
but that he could not trace it any further back. Albert 
Diirer assumed the side of a regular heptagon inscribed in 
a circle to be approximately equal to half the line which 
joins the two intersections of the circles in Euclid’s first 
proposition. That is, if the diameter of the circle is 4, 
the side of the heptagon is approximately /3. De 
Morgan quaintly says of this: ‘It is too small, but any- 
one who would feel satisfied with £1 as composition for a 
debt of £1 Os. 03d. ought to be a trifle better satisfied with 
Albert Diirer’s heptagon.” An error of less than one inch 
in forty feet is good enough for any ordinary drawing pur- 
poses. Mr. Daniel’s approximation about corresponds to 
an error of a farthing in a million pounds, or to an error 
of an inch and a half in the meeting of Sir Wm. R. 
Hamilton’s tunnels at the earth’s equator.—A. C. R.]) 
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To the Editor of KNowLepGe. 


Dear Sir,—The titles of Figs. 10 and 11 illustrating 
my paper on “Binary Stars of Short Period,” in the 
August number of KnowLepGr, were by some oversight 
interchanged. Fig. 10 should be apparent orbit of 85 
Pegasi, and Fig. 11 apparent orbit of € Scorpii. The dia- 
grams themselves are correct. 

Yours truly, 
J. E. Gore. 








NUMBERING THE DUST OF THE AIR. 
By Dr. McPuerson, F.R.S.E. 


NE of the most remarkable contrivances of modern 
times enables us to count the minute inorganic 
dust-particles in the air. To Mr. John Aitken, 
an ingenious Scotch physicist, we owe this new 
method of research. 

The bright motes that dance in the sunbeam seem 
beyond the power of computation, yet, by a marvel of 
mechanical ingenuity, Mr. Aitken has counted them. I 
shall never forget my rapt astonishment the day I first 
counted the dust in the Lecture Room of the Royal 
Society of Edinburgh, with his instrument and under his 
direction. The invisible particles in the air were brought 
within the range of vision, and even within the limit of 
easy enumeration. 

The method of numbering the inorganic particles in the 
air depends upon a principle which was established by 
Mr. Aitken in his determination of the formation of fogs. 
He showed that without dust there could be no fogs, no 
mist, no rain. Without dust there would be only dew on 
the grass and road. This principle can be easily illus- 
trated. Let common air be forced through a filter of 
cotton-wool into a glass receiver, from which the air has 
been exhausted; and let a glass receiver, filled with 
common air, be placed beside it. If steam be now ad- 
mitted into the receivers, the one containing the common 
dusty air will soon be dense with fog, while the other con- 
taining the pure filtered air will remain perfectly clear. 
The particles of dust, then, are the free-surfaces which, in 
certain conditions, attract the water-vapour of the atmo- 
sphere to form fog. Invisible before, they are touched by 
the magic wand of a lowering temperature, and start into 
visible existence; the dust-particles are clothed all over 
with the moisture, and become fog-particles. 

It then occurred to Mr. Aitken that if a small measured 
quantity of the common dust-impregnated air be mixed in 
a receiver with a large measured quantity of dustless air 
(which has been filtered through cotton-wool), the particles 
of dust would be some distance from each other; and, 
when these particles were made centres of condensation of 
vapour by lowering the pressure, fog-particles would be 
formed, which could be counted by means of a magnifying- 
glass. If, moreover, these particles fell from a certain 
height on a small, measured area, the number could be 
accurately ascertained. That is the secret ! 

Though Mr. Aitken has made great ,improvements on 
his instrument, the principle is the same, and the first 
apparatus is most easily explained without the assistance 
of diagrams. Into a common glass flask, of carafe-shape, 
and flat-bottomed, of 500 cubic centimetres (about 32 cubic 
inches) capacity, are poured 50 c.c. of distilled water. 
Through the air-tight stopper are passed two small tubes, 
at the end of one of which is attached (a little to the side 
of the orifice) a small square silver table of one square 
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centimetre in area. The flask is inverted, and the tableis | The question next arises as to whether 3,500 particles 


placed exactly one centimetre from the inverted bottom, so 
that the contents of air right above the table are one cubic 
centimetre. The observing table is divided by a fine instru- 
ment into 100 equal squares. The silver plate is then very 
highly polished; but the burnishing is done all in one 
direction, so that during the observations it appears dark 
when the fine mist-particles glisten opal-like with the 
reflected light, in order that they be the more easily 
numbered. The tube to which the silver mirror is 
attached, is connected with two stop-cocks, one of which 
can admit filtered air from one vessel, and the other can 
admit -a small portion of the air to be examined. The 
other tube in the flask is connected with an air-pump of 
150 c.c. capacity. Over the flask is placed a covering, 
coloured black in the inside. In the top of this cover is 
inserted a powerful magnifying-glass, through which the 
particles on the silver table can be easily counted. A little 
to the side of this magnifier is an opening in the cover, 
through which light is concentrated on the silver mirror. 

To perform the experiment, the air in the flask is ex- 
hausted by the air-pump. The flask is then filled with the 
pure filtered air. By a nicely-designed apparatus, one 
exact cubic centimetre of the common dusty air is intro- 
duced. After one stroke of the air-pump, the air—mix- 
ture of 450 c.c. of filtered air, and 1 ¢c.c. of common air— 
is made to occupy an additional space of 150 c.c. ; and the 
exhaustion so produced chills the air, and causes condensa- 
tion to take place on the dust particles. The observer, 
looking through the magnifying-glass upon the silver table, 
sees the mist-particles fall like a shower on the table. 
These particles last long enough to be numbered. The 
observer then counts the number on a single square in 
two or three places, and strikes an average. Suppose the 
average number upon one of the squares of the silver table 
were one, then on the table there would be 100; and the 
100 particles of dust are those which floated in the cubic 
centimetre of mixed air right above the table. But as 
there are 600 c.c. of mixed air in the flask and the barrel, 
the number of dust particles in the whole is 600 times 100 
=60,000; that is, there are 60,000 dust particles in one 
cubic centimetre of the common air which was introduced 
for examination. But as 1 ¢.c. is nearly equal to ‘06 cubic 
inch, one cubic inch of that common air would contain no 
less than one million of dust particles. 

Mr. Aitken has by this process counted 73 millions of 
dust-particles in a cubic inch of the ordinary air of 
Glasgow. I was with him when he was numbering the 
dust-particles in Edinburgh eighteen months ago. In the 
air outside the Royal Society rooms we counted four mil- 
lions in the cubic inch. We counted the same number 
inside, at four feet from the floor; but near the ceiling, 
after the gas had been burning for some time, no less than 
49 millions were counted in the cubic inch. After the two 
hours’ meeting of the Fellows, the numbers increased to 
63 millions and 574 millions respectively. He counted in 
a cubic inch of air immediately above a Bunsen flame no 
less than 489 millions of dust-particles. Of course, when 
the air is very dense with dust-particles, a fraction of a 
cubic centimetre of the air is introduced into the flask for 
the experiment ; and, when the air contains fewer par- 
ticles, more than one cubic centimetre is introduced. 

The air of Colmonell, in Ayrshire, has been found to 
contain from 8,000 to 155,000 particles in the cubic inch. 
At Hyeres, in the south of France, he found from 50,000 
to 400,000, according to the direction of the wind. At 
Lucerne, in Switzerland, the specimens of air tested were 
remarkably free from dust, some even as low as 3,500 
in the cubic inch—the lowest observation he has yet made. 


\ 
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in the cubic inch of air is the lowest limit which the 
atmosphere ever attains to. Even away from the contami- 
nations of smoky towns and villages, the air contains 
cosmic dust. There is always dust in the upper atmo- 
sphere, for without the dust no clouds could be formed ; 
and of cosmic dust, there must always be a considerable 
quantity in the air produced by the waste from the mil- 
lions of meteors that daily fall into it. 

“The gay motes that people the sunbeams ’ 
therefore, as Milton considered, ‘‘numberless.’ 
have been enumerated with marvellous accuracy. 


’ 
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THE FACE OF THE SKY FOR OCTOBER. 
By Hersert Sapter, F.R.A.S. 

VIDENCES of renewed solar activity are in- 

creasing, a very fine double group of spots 

being on the sun’s dise at the time of writing 

these lines. Conveniently observable minima of 

Algol occur on the 9th at 12h. 43m. a.m., on the 

11th at 9h. 34m. p.m., on the 14th at 6h. 23m. p.m., and 

on the 31st at 11h. 16m. p.m. Mercury is a morning 

star throughout October, and is very favourably situated 

for observation. On the 1st he rises at 5h. 49m. a.m. 

with a southern declination of 2° 53’, and an apparent 

diameter of 10”. On the 15th he rises at 4h. 38m. a.m., 

or 1h. 47m. before the sun, with a southern declination of 

0° 17’, and an apparent diameter of 63”. On the 31st he 

rises at 5h. 50m. p.m., or 1h. 4m. before the sun, with a 

southern declination of 9° 55', and an apparent diameter 

of 5". He is stationary on the 8th, and at his greatest 

western elongation (18°) on the 15th, and will appear at 

his brightest on the mornings of the 21st to 26th. He 

is in Virgo throughout the month, but does not approach 
any conspicuous star. 

Venus is an evening star, but is badly situated for 
observation in these latitudes owing to her great southern 
declination. She sets on the Ist at 6h. 42m. p.m., Lh. 
5m. after sunset, with a southern declination of 23°, and 
an apparent diameter of 27”. On the 31st she sets at 
5h. 38m. p.m., lh. 4m. after sunset, with a southern de- 
clination of 27° 57’, and an apparent diameter of 42”. 
She is at her greatest brightness on the 30th, but, as she 
is almost invisible in the greater part of Kngland, no 
further details need be given. During the month she 
passes from Libra into Scorpio. Mars is visible, but at a 
great disadvantage, as an evening star. He sets on the 
ist at 9h. 16m. v.m., with a southern declination of 
25° 52’, and an apparent diameter of 94”. On the 31st 
he sets at 9h. 8m. p.m., with a southern declination of 
22° 56’, and an apparent diameter of 7{'’. On the 31st 
his brightness is only one-sixth of what it was at opposi- 
tion ; and in view of his increasingly diminishing diameter. 
we shall not continue our ephemeris of him after the pre- 
sent month. He is in Sagittarius during October, but 
does not approach any conspicuous star very closely. 

Jupiter is an evening star, setting on the Ist at 11h. 
50m. p.M., with a southern declination of 20° 25’, and an 
apparent equatorial diameter of 423”. On the 31st he 
sets at 10h. 2m. p.m., with a southern declination of 
20° 0’, and an apparent equatorial diameter of 383". He 
is in quadrature with the sun on the 27th. The following 
phenomena of the satellites occur while the planet is more 
than 8° above, and the sun more than 8° below, the 
horizon. A transit ingress of the shadow of the third 
satellite at 7h. 12m. p.m. on the Ist. A transit egress of 
the shadow of the fourth satellite at 6h. 30m. p.m. on the 
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3rd; a transit ingress of the first satellite at 8h. 41m. 
p.M.; and a transit ingress of its shadow at 9h. 56m. p.m. 
An eclipse reappearance of the first satellite at 9h. 34m. 
26s. p.m. onthe 4th. A transit egress of the shadow of 
the first satellite at 6h. 45m. p.m. on the 5th. An 
occultation disappearance of the second satellite at 9h. 
44m. p.m. on the 8th. A transit egress of the third satel- 
lite at 9h. 44m. p.m. on the 8th. A transit egress of the 
shadow of the second satellite at 8h. 44m. p.m. on the 
9th. An occultation disappearance of the first satellite 
at 7h. 54m. p.m. on the 12th, and an eclipse disappear- 
ance of the fourth satellite at 9h. 47m. 49s. p.m. A transit 
ingress of the shadow of the first satellite at 6h. 20m. 
p.M. on the 12th; a transit egress of the satellite itself 
at 7h. 22m. p.m., and of its shadow at 8h. 41m. p.m. A 
transit ingress of the shadow of the second satellite at 8h. 
25m. p.m. on the 16th, and a transit egress of the satellite 
itself at 8h. 39m. p.m. A transit ingress of the first 
satellite at 6h. 56m. p.m. on the 19th; a transit ingress of 
the fourth satellite at 7h. 85m. p.m.; a transit ingress of 
the shadow of the first satellite at Sh. 16m. p.m.; an 
eclipse reappearance of the third satellite at 8h. 57m. 32s. 
p.M.; a transit egress of the first satellite at 9h. 16m. p.m. 
Thus, for more than an hour on the evening of the 19th 
only one satellite, the second, will be visible. An eclipse 
reappearance of the first satellite at 7h. 54m. 2s. p.m. on 
the 20th. A transit ingress of the second satellite at 8h. 
19m. p.m. on the 23rd. An eclipse reappearance of the 
second satellite at 8h. 7m. 86s. p.m. on the 25th. An 
occultation reappearance of the third satellite at 7h. 88m. 
p.m. on the 26th, and a transit ingress of the first satellite 
at 8h. 50m. p.m. An occultation disappearance of the first 
satellite at 6h. 11m. p.m. on the 27th. A transit egress 
of the first satellite at 5h. 41m. p.m. on the 28th; a transit 
egress of its shadow at 7h, 1m. p.m.; and an eclipse re- 
appearance of the fourth shtellite at 8h. 41m. 40s. P.M. 
on the 28th. On the evening of the 31st a 91 magnitude 
star will be very near the planet; it will be in conjunction 
with the centre at about 9h. 20m. p.m., at about 5” south 
of the planet’s southern limb. Jupiter is in Capricornus 
during the month, but does not approach any naked-eye 
star. 

Saturn is, for the purposes of the amateur observer, 
invisible during October; Uranus is in conjunction with 
the sun on the 20th. Neptune is an evening star, rising 
on the 1st at 7h. 46m. p.m., with a northern declination of 
19° 49’, and an apparent diameter of 23", On the 81st 
he rises at 5h. 46m. p.m., with a northern declination of 
19° 42’. He describes an excessively short retrograde are 
to the N.N.W. of « Tauri during the month (c/. ‘ Face of 
the Sky ” for September). 

October is rather a favourable month for observations 
of shooting stars, the most marked shower being that of 
the Orionids, from the 17th to the 20th of the month, the 
radiant point of which is situated in vii-h. Om. R.A.+15° 
declination. The radiant point rises at the date named 
at about 8h. 45m. p.m., and sets shortly after 4h. a.m. 

The moon enters her last quarter at 8h. 23m. p.m. on 
the 5th; is new at 11h. 5m. p.m. on the 13th; enters her 
first quarter at 5h. 36m. a.m. on the 21st, and is full at 
11h. 42m p.m. on the 27th. The 5th magnitude star 
88 Arietis will disappear at lh. 4m. a.m. on the Ist 
at an angle of 172° from the vertex, and reappear 
at lh. 35m. a.m. at an angle of 230° from the vertex. 
At 9h. 46m. p.m. on the 2nd the planet Neptune 
(resembling an 8th magnitude star) will disappear at 
an angle of 82° from the vertex, and reappear at 
10h. 42m. p.m. at an angle of 238° from the vertex. The 
54 magnitude star 48 Geminorum will disappear at 








11h. 28m. p.m. on the 5th at an angle of 48° from the 
vertex, and reappear at Oh. 26m. a.m. on the 6th at an 
angle of 241° from the vertex. The 73 magnitude star 
B.A.C. 7197 will disappear at 9h. 35m. p.m. on the 21st 
at an angle of 148° from the vertex, and reappear at 
10h. 39m. p.m. (the moon having set at Greenwich at the 
time) at an angle of 815° from the vertex. The 6th mag- 
nitude star B.A.C. 7550 will disappear at Th. 3m. P.M. 
on the 22nd at an angle of 95° from the vertex, and 
reappear at 8h. 14m. p.m. at an angle of 813° from the 
vertex. The 5} magnitude star r! Aquarii will disappear 
at 11h. 28m. p.m. on the 23rd at an angle of 92° from the 
vertex, and reappear at five minutes after midnight at an 
angle of 23° from the vertex. This star has a 9th magni- 
tude companion of an amethyst hue at 31” distance. At 
Oh. 28m. a.m. on the 28rd the 4th magnitude star 7° 
Aquarii will disappear at an angle of 144° from the 
vertex, and reappear at 1h. 26m. a.m. (the moon being in 
the act of setting at the time) at an angle of 340° from the 
vertex. This star has a distant blue 9th magnitude com- 
panion at 182” distance. On the 27th at 6h. 28m. p.m. 
the 6th magnitude star 64 Ceti will disappear at an angle 
of 86° from the vertex, and reappear at 7h. 26m. P.M. at 
an angle of 252° from the vertex ; and the 4} magnitude 
star é' Ceti will disappear at 7h. 22m. p.m. at an angle of 
100° from the vertex, and reappear at 8h. 21m. p.m. at an 
angle of 247° from the vertex, On the 28th the 5} mag- 
nitude star € Arietis will disappear at 2h. 42m. a.m. at an 
angle of 100° from the vertex, and reappear at 3h. 36m. 
a.M. at an angle of 296° from the vertex ; and the 7th 
magnitude star B.A.C. 755 will disappear at 3h. 29m. a.m. 
at an angle of 132° from the vertex, and reappear at 
4h. 30m. a.m. at an angle of 349° from the vertex. The 
6th magnitude star B.A.C. 1240 will disappear at Th. 59m. 
p.M. on the 29th at an angle of 6° from the vertex, and 
reappear at 8h. 21m. p.m. at an angle of 319° from the 
vertex. At 1h. 8m. a.m. on the 80th the 6th magnitude 
star w' Tauri will disappear at an angle of 189° from the 
vertex, and reappear at 1h. 18m. a.m. at an angle of 208° 
from the vertex. : 








WAhist Column. 


By W. Monracu Gatti. 


+4 


HERE are few mistakes more common with be- 
ginners than the play of the king to the first 
round of a suit by the second hand when holding 
only one other card of that suit, the idea being that 
the king in this way takes the best chance of 

escaping the ace. Beyond the fact that the leader pro- 
bably has at least four cards of the suit, there is really no 
more reason for supposing that the ace is with him, when 
a small card is led, than that one of the other players has 
it ; and it should be borne in mind that the ace is usually 
led at once from a suit of five cards or more. By parting 
with his king the second player not only deprives his side of 
the advantage of the fall of the trick (¢.y. the third 
player’s queen may fall to the fourth player’s ace), but he 
abandons all chance of acquiring command of the adverse 
suit, and at the same time makes an unmistakable declara- 
tion of his own weakness, enabling the leader to finesse as 
deeply as he pleases when the suit is returned. 

In the case of trumps it is sometimes right to put in 
the king ; but in plain suits it is a very safe rule that a 
small card led should always be passed. 

A somewhat unique illustration is furnished by the fol- 
lowing hand, which is taken from actual play, and which 
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is also interesting on account of the skill with which the 
player whose hand is exposed profited by his opponent’s 


mistake. 
Hanp No. 14. 
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Score—AB, 0; YZ, 4. 

Z turns up the ace of diamonds. 

Norre.—A and B are partners against Y and Z._ A has 


the first lead; Z is the dealer. The card of the leader to 
each trick is indicated by an arrow. 
Trick 1. 


TrIcK 2. 

















Tricks—AB, 1; YZ, 0. Tricks—AB, 2; YZ, 0. 


Nore.—Y having played the king of spades second in 
hand, probably has no more of that suit. B therefore 
prefers to open his own suit instead of returning the best 
spade at once. 














Trick 3. TRICK 4. 
A Yy 
: ) 
te & + - + 
Z, Z| & | |e mY 
a + 4|| 9 + + 
~ 4 
9 
B 





Tricks—AB, 3; YZ, 0. Tricks—AB, 4; YZ, 0. 
Norrs.—T'rick 8.—Y being short in two suits, probably 
has strength in trumps. Looking to the state of the score 
and to his own weakness in trumps, B leads his single 


club. 
Trick 4.—Z ‘ echoes”’ to his partner’s ‘ call.’’ 





Trick 7. 
A 








Tricks—AB, 7; YZ, 0. 
The six remaining tricks are won by YZ; and 
AB scorE THE ODD TRICK, AND SAVE THE GAME, 


B’s Hand. 
D.—6, 5, 4. 
C.—8. 
H.—Acee, 10, 9, 8, 7, 3. 
S.—Ace, Qn, 7. 

Z’s Hand. 
D.—Ace, 8, 7, 8. 
C.—Qn, 5, 8, 2. 


A’s Hand. 


C.—Ace, Kg, 9, 4. 
H.—Kn, 5, 4. 
S.—Kn, 9, 6, 5, 8, 2. 

Y’s Hand. 
D,—Kg, Qn, Kn, 10, 9, 2. 
C.—Kn, 10, 7, 6. 
H.—Kg. H.—Qn, 6, 2. 
S.—Kg, 4. §.—10, 8. 

Remarks.—Y plays his king at Trick 1, because he is 
anxious to get the lead and open trumps. He pays dearly 
for his impatience. At one time there were whist players 
who advocated this play of the king under certain circum- 
stances; and, in calculating the probabilities of success, 
the case in which the third player holds ace, queen, has 
sometimes been taken as one in which ‘‘it makes no diffe- 
rence” which course is adopted, since the king must fall 
either way. The foregoing hand furnishes an instance to 
the contrary. Had Y held up his king, Y would have 
finessed the queen, of course; but nothing could then 


_ have prevented YZ from making the game. 


At the same time, the play of A and B illustrates the 
maxim that every rule admits of exceptions. B declines 
at Trick 2 to lead out the master-card of his partner’s suit, 
and leads a ‘‘ singleton” at Trick 3, besides disregarding 
the familiar precept ‘‘ Avoid changing suits”; and A, 
without a trump in his hand, deliberately forces his 
partner twice. Both players grasp the situation and adopt 
the only line of play that can possibly save the game. 








Chess Column. 


By I. Gunspere. 





Tue following game was played between Messrs. Gunsberg and 
Mason, at the International Chess Tournament, at Manchester, on 


Trick 6. 


September 4th, 1890:— 





Trick 5. 


A 
ra 
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Tricks—AB, 5; YZ, 0. Tricks—AB, 6; YZ, 0. 


Nore.—In view of the adverse ‘‘ call” and *‘echo,” A | 
can scarcely have more than one trump. Moreover, Y has | 
either the best heart or no more. The only chance, there- | 
fore, is to lead a losing spade, in the hope that Y may | 
have another, and that A may be able to win the trick and | 
Jead another club, 


WHITE. 


BLACK. 





WHITE. 


BLACK. 


Mason. Gunsberg. Mason. Gunsberg. 
1. PtoK4 P to K4 20. Bto B3 B to Q4 (/) 
2. K toKB3 Kt to QB3 21. QR to Ksq BxP 
3. B to Ktd Kt to B3 22. Qto K7 QxQ 
4, Pto Q3 P to Q3 23. RxQ Kt to Q4 (A) 
5. Kt to B3 B to K2 (a) 24. RtoQ7 (¢) BtoBd 
6. Kt to K2 B to Q2 (6) 25. Rto Ksq B to R3 (7) 
7. Ktto Kt3 Castles 26. Bto R5 B to Bsq 
8 Castles Kt to Ksq 27. RxP KtxR 
9. B x Kt PxB 28. Bx Kt Rx P (k) 
10. Pto Q4 PxP 29. BxP Rto B3 
11. KtxP B to B3 30. B to Bd R to K3 (?) 
12, Pto QB3 (ce) Bx Kt 31. Kt to K5 P to R4 
13. PxB PtoKB4 32. Rto Rsq B to Kt2 
14. Pto KB4 (d) PxP 33. P to R3 K to k2 
15. KtxP Bto B4 | 34. Rto K3 P to R5 (/) 
16. Kt to Ktd (e) Qto Q2 | 35. Kto R2 B to Bsq 
17. Bto Q2 P to KR3 | 36. PtoQKt3 RB to Ktsq (m) 
18. Kt to B3 Bto K5 St. PP R to Kt7 
19. Qto K2 Kt to B38 | 38, RtoKKt3 BtoR3 (n) 
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WHITE. BLACK. WHITE. BLACK. 
Mason. Gunsberg. Mason. Gunsberg. 
39. BtoB8 (0) RtoKt2 56. Bto Bd R to Kt7 (ch) 
40. Bto BS R to B3 57. K to Kt3 R to R7 
41. Pto Rd R to Kt7 58. Bto Kt6 R to R8 
42. Kt to Q3 Bx Kt (p) 59. K to B2 R to R7 (ch) 
43. RxB R to R7 60. K to Kt3 Rto R8 
44. Bto Kt6 (q) K to Ktsq (7) 61. K to B2 R to R6 
45. RtoKKt8 KtoB2 62. Kto Kt2 K to Bd (x) 
46. K to Ktsq P to R4 63. K to B2 R to R7 (ch) 
47. KtoR2 R to Kt3 (s) 64. K to Ksq KxP 
48. BtoQ8 RxR 65. K to Qsq K to B6 
49. KxR K to K3 66. K to Bsq P to Ktd 
50. K to B38 K to Q4 67. KtoKtsq RtoR5d 
51. Bto Kt6 P to Kt4! (t) 68. K to Kt2 P to Kt6 
52. PtoKt4 (u) RtoR6 (ch) (v) 69. Kto Kt3(y) RxP 
53. K to Kt2 PxP 70. BxR P to Kt7 
54. PxP K to K5 71. PtoQd P to B4 (z) 
55. K to B2 R to QKt6 (w) Resigns. 


NorEs. 

(a) Or P to KKt3 followed by B to Kt2, &c. 

(b) A waiting move, to avoid castling as long as White can advance 
his KRP and KKtP. 

(c) KKt to Bd would have prevented the intended advance of 
Black’s KBP whereby he obtained an open game. 

(d) 14. P. to K5 would be answered by P to Bd, but 14. P to B3 
should result ina satisfactory game for White. 

(e) Loses time, as White seeks to retire his Knight to B3, which 
is. however, not a favourable square in view of the possibility of 
Black establishing his Bishop on Q4. 


Position Av Buack’s 20TH Move. 
BLACK.— GUNSBERG. 





yj 


_ 7 


















WHITE.—MASON. 


(f) Black has now an excellent game, and is ready to pursue the 
attack with R to Ksq, Kt to K5, Q to Kt5, and other moves which 
should tend to his advantage. 

(y) White probably felt that he must make some effort to forestall 
the impending advance, and, moreover, if Black takes the RP his 
own QRP will in course of time become untenable. White also per- 
haps put an undue value on the move of Q to K7. However that 
may be, the sacrifice of the Pawn and White’s subsequent play was a 
serious error of judgment. 

(h) This move gives Black a winning game. 

(7) There is no escape from here for the Rook. 

(j) It seemed the most natural thing to do, to win the exchange by 
playing B to R3 and B to Bsq, but R x P ought to have given Black 
afar easier game to play; he would have been two Pawns to the 
good and would still threaten to win the exchange, or simplify 
matters by playing R to B2. 

(k) It was difficult to decide between this move and PtoQ4. The 
latter move was probably better. 

(1) Black has a very restricted position and must endeavour to 
bring his pieces into play by abandoning this Pawn, the only ques- 
being as to the most advantageous way of doing so. 

(m) Black has at last managed, at the cost of a Pawn, to struggle 
into a playable position. 

(n) If Black plays R to R7, White could continue with 39. B to B8, 
threatening complications which it is as well to avoid. 

(0) This is now loss of time, as it will enable Black to play 
R to B3, bringing also his second Rook into play. 

(p) Kt to Kt4 might become troublesome. By taking this Knight 
Black, with a draw in hand, has still some winning chances. 

(q) If R to R3, Black replies with R(B3)B7. 

(r) An attempt to gain time. An exchange of Rooks would be 
favourable for Black, This he could now bring about by playing 


| 
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R to Kt8, compelling RtoKt3 by White; but Black endeavours to 


gain time, and play RtoKt3 when his K is on B2, because his ad- 


vantage would be increased if he can bring his King-into the middle 
of the board earlier than White. 
(s) Black has gained the time he was striving for. 


PosITION AFTER BiAck’s 51st Move. 
BLACK.—GUNSBERG. 
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WHITE.—MASOoNn. 

















(t) It is not by any means clear whether now there is any way for 
Black to force a win, There are two ideas worth fighting for, which, 
however, can only be vaguely given in outline, namely, to drive the 
King back sufficiently farto enable Black to play K to Kt4 followed 
by R x RP, or to advance the Kt’s pawn to Kt6. 

(vw) A mistake, which costs the game, 

(v) Black could also have played P to R5, followed by R to R7. 

(w) Too much caution. Black is endeavouring to drive the King 
back still farther, but K to B5 would have won. 

(x) Black has gained one more move on White through the 
manceuvres of the last few moves; on his 55th move, when Black 
could have played K to Bd, the White King stood on B2. 

(y) P to Q5 was his only way of prolonging the game. 

(z) The last move sufficiently indicates the cautious manner in 
which Black was playing this ending, in which he never lost his ad- 
vantage ; and although it is possible that White missed some drawing 
chances, still the play from the 37th move is aninstructive example of 
various phases of end-game play, illustrating the power of a Rook 
when in the seventh file, and the value of gaining time. 


i 


J. Wati.—The ending as sent by you seems like an impossible 
position, as White’s Pawns could hardly have got placed like that, as 
if 1. P to Q4, PxP, Black could win; but if P to Q4, P to Bd, B to 
to R4, P to Kt4, White bas an advantage. 


Brack Compe.—I shall act upon your suggestion. 
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